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C.1 Introduction 

As part of the remedial investigation (RI), three rounds of surface sediment sampling 
were conducted in the Lower Duwamish Waterway (LDW) (Windward 2007).1

In this appendix the various surface sediment datasets are defined as follows: 

 Results 
from the first two rounds (conducted in 2005) were included in the baseline surface 
sediment dataset used in the ecological risk assessment (ERA) (Appendix A) and 
human health risk assessment (HHRA) (Appendix B). Prior to Round 3, the baseline 
dataset included a total of 1,446 surface sediment samples collected from 1,329 discrete 
locations throughout the LDW (Map C.1-1). Round 3 included the collection of 
47 additional surface sediment samples from 44 discrete locations (Map C.1-1). Round 3 
was conducted in October 2006 and results were not available for inclusion in the risk 
assessments because the sampling event was conducted after the draft HHRA and ERA 
had been submitted to the US Environmental Protection Agency (EPA) and the 
Washington State Department of Ecology (Ecology) in August 2006 and September 
2006, respectively. As stated in the quality assurance project plan (QAPP) for the 
Round 3 sampling (Windward 2006), the HHRA and ERA would not include Round 3 
data, but instead, ramifications of the new data with respect to risk conclusions would 
be discussed in an appendix to the RI. The purpose of this appendix is to evaluate 
whether the conclusions of the risk assessments would have been different if Round 3 
surface sediment data had been included in the baseline datasets. 

 The surface sediment data used in the HHRA and ERA represent baseline 
conditions in the LDW prior to remedial activities at the Duwamish/Diagonal 
early action area and the Boeing Developmental Center south storm drain 
associated with the Norfolk early action area (Appendix E defines criteria for 
inclusion of data in baseline dataset) 

 The Round 3 dataset contains surface sediment data collected during Round 3  

 The combined baseline/Round 3 dataset includes surface sediment data used in 
the risk assessments as well as Round 3 data.2

                                                 
1 RI Appendix E provides criteria for including surface sediment data in the RI baseline dataset including 

details regarding incorporation of Round 3 data. 

 The combined baseline/Round 3 
dataset is equivalent to the RI baseline dataset, which is the dataset used to 
describe the nature and extent of contamination in Section 4 of the RI.  

2 In addition to adding the Round 3 surface sediment data to the risk assessment datasets, a few other 
minor revisions were made. For example, Round 3 surface sediment data replaced data from older 
sampling events if the samples were collected within 10 ft. 
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C.2 Use of Sediment Chemistry in Risk Assessments 

In the ERA, surface sediment data were used as a component of the exposure 
assessment for each receptor of concern (ROC), except crabs.3

Table C.2-1. Use of surface sediment data in the risk assessments for each 
receptor 

 Sediment data were used 
in various ways for each ROC, as presented in Table C.2-1. For the benthic invertebrate 
community, sediment chemical concentrations at each location were compared to one of 
the following: 1) available chemical criteria of the Washington State Sediment 
Management Standards (SMS) (Washington Administrative Code [WAC] 173-204), 
2) toxicologically based Dredged Material Management Program (DMMP) guidelines, or 
3) toxicity reference values (TRVs) from the scientific literature. In addition, surface 
sediment data were used to estimate the tributyltin (TBT) concentrations in benthic 
invertebrate tissue using a significant regression relationship between TBT 
concentrations in sediment and co-located tissue; this estimated tissue concentration 
was compared to a TRV in the ERA.  

RECEPTOR EXPOSURE PATHWAY DATA USED STATISTIC USED 

Benthic 
invertebrate 
community 

direct contact LDW-wide 
sediment concentrations at each location 
were compared to sediment criteria, 
guidelines, or TRVs 

direct contact LDW-wide 
UCLa tissue TBT concentration based on 
regression relationship between sediment 
and co-located tissue  

Juvenile 
chinook 
salmon 

ingestion of benthic 
invertebrate tissue  intertidal 

UCLa tissue arsenic concentration based 
on regression relationship between 
sediment and co-located tissue 

English sole 

incidental ingestion 
(1% of diet) LDW-wide UCLb sediment concentration for the 

LDW-wide dataset 

ingestion of benthic 
invertebrate tissue  LDW-wide 

UCLa tissue arsenic concentration based 
on regression relationship between 
sediment and co-located tissue arsenic 
concentrations 

Pacific 
staghorn 
sculpin 

incidental ingestion 
(1% of diet) 

LDW-wide; four modeling 
areas 

UCLb sediment concentration for the 
LDW-wide dataset and for each modeling 
area 

ingestion of benthic 
invertebrate tissue  

LDW-wide; four modeling 
areas 

UCLa tissue arsenic concentration based 
on regression relationship between 
sediment and co-located tissue arsenic 
concentrations 

Spotted 
sandpiper 

incidental ingestion 
(18% of diet) 

six sandpiper exposure 
scenariosc 

UCLb sediment concentration for each 
exposure scenario 

ingestion of benthic 
invertebrate tissue 

six sandpiper exposure 
scenariosc 

UCLa tissue PCB and arsenic 
concentrations based on regression 
relationships between sediment and co-

                                                 
3 Risk estimates for crabs did not include a sediment pathway because a critical tissue-residue approach 

was used instead. 
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RECEPTOR EXPOSURE PATHWAY DATA USED STATISTIC USED 

located tissue concentrations of either 
PCBs or arsenic 

Great blue 
heron 

incidental ingestion 
(2% of diet) intertidal UCLb sediment concentration for the 

intertidal dataset 

Osprey incidental ingestion 
(2% of diet) intertidal UCLb sediment concentration for the 

intertidal dataset 

River otter incidental ingestion 
(1% of diet) LDW-wide UCLb sediment concentration for the 

LDW-wide dataset 

Harbor seal incidental ingestion 
(1% of diet) LDW-wide UCLb sediment concentration for the 

LDW-wide dataset 

Humans  incidental ingestion 
and dermal absorption 

LDW-wide (netfishing 
scenario); eight beach 

play areas; three 
clamming scenarios 

UCLb sediment concentration for each 
scenario 

a Co-located benthic invertebrate tissue and sediment data were used to determine UCLs, as discussed n the ERA 
(Appendix A, Attachment 11). 

b ProUCL (EPA 2004, 2007) was used to determine specific methods for deriving UCLs, as discussed in the ERA 
(Appendix A, Attachment 11) and the HHRA (Appendix B, Section B.3).  

c Within each of the three exposure areas, two foraging scenarios were evaluated: one in which spotted 
sandpipers forage in only high-quality habitat, and another in which they forage in both high- and poor-quality 
habitats.  

LDW – Lower Duwamish Waterway 
TRV – toxicity reference value 
UCL – 95% upper confidence limit on the mean 

For English sole, Pacific staghorn sculpin, and all wildlife ROCs, the exposure 
assessment included incidental sediment ingestion as a component of the diet. In 
addition, sediment data were used to estimate polychlorinated biphenyl (PCB) and 
arsenic concentrations in benthic invertebrate tissue based on significant regression 
relationships between concentrations in sediment and tissue. Dietary exposures based 
on benthic invertebrate tissue concentrations derived from regression models were used 
to evaluate risk to juvenile chinook salmon, English sole, and Pacific staghorn sculpin 
from arsenic and to spotted sandpiper from PCBs and arsenic.  

For humans, risk estimates were based on exposure to sediment through incidental 
ingestion and dermal absorption.  
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C.3 Risk Implications 

This section describes the implications of Round 3 surface sediment data on risk 
conclusions for the benthic invertebrate community, fish, wildlife, and humans. The 
following evaluations were conducted: 

 For the benthic invertebrate community, the Round 3 surface sediment data were 
compared to SMS criteria, DMMP guidelines, or TRVs from the scientific 
literature.  

 For fish, wildlife, and humans, mean COPC concentrations using Round 3 
surface sediment data for ERA or HHRA exposure scenarios were compared to 
mean COPC concentrations used in the ERA and HHRA.  

These comparisons were made to determine if the inclusion of the Round 3 samples 
would have resulted in a change of the HQ from > 1.0 to < 1.0 or vice versa. If the HQ 
could have changed for a particular dataset, then 95% upper confidence limits on the 
mean (UCLs) were recalculated using the RI baseline dataset.  

C.3.1 BENTHIC INVERTEBRATE COMMUNITY 
Risks to the benthic invertebrate community were evaluated in the ERA by comparing 
surface sediment chemical concentrations at each location to the sediment quality 
standards (SQS) and cleanup screening levels (CSL) of the SMS. Three chemicals of 
potential concern (COPCs) identified in the ERA did not have an SQS or CSL: nickel, 
total DDTs (dichlorodiphenyltrichloroethane), and total chlordane. Nickel 
concentrations were compared to the toxicologically based DMMP guidelines for nickel. 
Because the DMMP guidelines for total DDTs and total chlordane were not 
toxicologically based, concentrations of these chemicals in sediment were compared to 
TRVs selected from the scientific literature.  

Concentrations of all COPCs in surface sediment samples at each Round 3 location were 
compared to the SMS criteria (SQS and CSL) or, in the case of nickel, to DMMP 
guidelines; no comparisons were made to TRVs for total DDTs or total chlordane 
because none of the samples collected during Round 3 were analyzed for pesticides. 
The sampling locations targeted for Round 3 surface sediment sampling were selected 
in part to improve the spatial coverage in areas of the LDW with SMS exceedances. 
Consequently, in Round 3, surface sediments at 20 of the 44 locations had detected 
COPC concentrations that exceeded the SQS, and eight of those also exceeded the CSL; 
none of the locations had concentrations of nickel that exceeded DMMP guidelines 
(Table C.3-1; Map C.1-1). Concentrations of PCBs exceeded the SQS or CSL at 17 of the 
20 locations with SMS exceedances. Other chemicals with exceedances of the SQS or 
CSL were: 1) arsenic at one location, 2) mercury at six locations, 3) individual polycyclic 
aromatic hydrocarbon (PAH) compounds at five locations, 4) both bis(2-ethylhexyl) 
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phthalate (BEHP) and butyl benzyl phthalate at two locations, and 5) both benzoic acid 
and benzyl alcohol at one location.4

Table C.3-1. COPCs with detected concentrations in Round 3 surface sediment 
samples exceeding SMS criteria 

  

COPC 

NO. OF LOCATIONS WITH DETECTED 
CONCENTRATIONS 

> SQS AND ≤ CSL > CSL 
Metals   

Arsenic  1 

Mercury 2 4 

PAHs   

Benzo(a)anthracene  1 

Benzo(a)pyrene  1 

Benzo(g,h,i)perylene 1 1 

Total benzofluoranthenes   1 

Chrysene 2 1 

Dibenzo(a,h)anthracene 1  

Fluoranthene 2 2 

Indeno(1,2,3-cd)pyrene 1 1 

Phenanthrene 1  

Pyrene 1 1 

Total HPAH  2 1 

Phthalates   

Bis(2-ethylhexyl) phthalate 1 1 

Butyl benzyl phthalate 2  

Other SVOCs   

Benzoic acid  1 

Benzyl alcohol  1 

PCBs   

Total PCBs  16 1 
 

COPC – chemical of potential concern 
CSL – cleanup screening level 
HPAH – high-molecular-weight polycyclic aromatic 

hydrocarbons 
ML – maximum level 
PAH – polycyclic aromatic hydrocarbon 

PCB – polychlorinated biphenyl 
SL – screening level 
SMS – Washington State Sediment Management 

Standards 
SQS – sediment quality standard 
SVOC – semivolatile organic compound 

                                                 
4 Arsenic and PCB exceedances of SQS or CSL are presented in Figures 4-3 and 4-5 of the Round 3 surface 

sediment data report, respectively (Windward 2007). 
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In the ERA, point locations of sediment samples with chemical exceedances of SMS 
were spatially interpolated using Thiessen polygons to estimate the degree and areal 
extent of potential adverse effects on benthic invertebrate communities. On the basis of 
this analysis, the ERA concluded that no adverse effects to benthic invertebrate 
communities in intertidal and subtidal sediments were expected in approximately 74% 
of the LDW area (i.e., the area in which detected chemical concentrations were less than 
or equal to the SQS, or were not detected). There was a higher likelihood for adverse 
effects in approximately 7% of the LDW area, which was designated as having chemical 
concentrations in excess of the CSL. The remaining 19% of the LDW area had chemical 
concentrations or biological effects between the SQS and the CSL, indicating that risks 
to benthic invertebrate communities were considered less certain in these areas than in 
the areas with concentrations greater than one or more CSL values. This spatial analysis 
was repeated using the Round 3 data, and results were compared. Incorporation of the 
Round 3 data did not result in sizeable differences among areas in any of these three 
SMS categories for all chemicals (Table C.3-2). Eight additional point locations were 
identified as representing a higher likelihood of adverse effects on the benthic 
invertebrate community (i.e., exceeding the CSL); however, no additional COCs were 
identified for the benthic invertebrate community, and area estimates remained 
approximately the same. 

Table C.3-2. Areas of the LDW with SQS or CSL exceedances as calculated using 
Thiessen polygons  

SMS CATEGORY 
PERCENT AREA WITHIN EACH SMS CATEGORY 
ERA DATASET RI BASELINE DATASETa 

> CSL, detected 6.7 7.1 

> SQS and ≤ CSL, detected 19.4 20.0 

Either all detected and non-detected concentrations 
< SQS or only non-detected concentrations > SQS 
or CSL 

73.9 72.9 

a The RI baseline dataset includes ERA data plus Round 3 data. 
CSL – cleanup screening level 
ERA – ecological risk assessment 
LDW – Lower Duwamish Waterway 

RI – remedial investigation 
SMS – Washington State Sediment Management Standards 
SQS – sediment quality standard 

 

The ERA also used TBT concentrations in sediment to estimate TBT concentrations in 
benthic invertebrate tissue based on a significant regression relationship between 
sediment and co-located tissue concentrations. When the maximum sediment TBT 
concentration of 3.0 mg/kg dw was used to estimate the tissue TBT concentration, the 
LOAEL-based HQ was 0.26, indicating low risk to benthic invertebrates. The three 
sediment samples analyzed for TBT during Round 3 had concentrations of 0.016, 0.055, 
and 0.073 mg/kg dw, all much lower than the maximum concentration used in the 
ERA. Thus, Round 3 data would not have changed risk conclusions for the exposure of 
the benthic invertebrate community to TBT. 
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C.3.2 FISH 
Surface sediment data were used to estimate exposures of English sole and Pacific 
staghorn sculpin to arsenic, cadmium, copper, and vanadium through the incidental 
ingestion of sediment as 1% of the diet (Table C.3-3). In addition, arsenic concentrations 
in benthic invertebrate tissue were estimated using regression relationships between 
sediment and tissue concentrations. These estimated benthic invertebrate tissue 
concentrations were used to estimate dietary exposures of juvenile chinook salmon, 
English sole, and Pacific staghorn sculpin through the diet. Round 3 sediment samples 
were collected for the four COPCs in all of the fish exposure areas used in the ERA 
(Table C.3-3; Map C.3-1). 

Table C.3-3. Surface sediment data used to assess exposure of fish in the ERA 
RECEPTOR AREA COPCS 

English sole LDW-wide arsenic, cadmium, copper, vanadium 

Pacific staghorn sculpin LDW-wide;  
four modeling areas arsenic, cadmium, copper, vanadium 

Juvenile chinook salmon intertidal arsenic 

ERA – ecological risk assessment 
COPC – chemical of potential concern 
LDW – Lower Duwamish Waterway 

Summary statistics (i.e., number of samples, detection frequency, minimum, maximum, 
and mean) were calculated for arsenic, cadmium, copper, and vanadium in sediment 
separately for the ERA datasets and for the Round 3 datasets for each exposure scenario 
for fish (i.e., LDW-wide for all three fish ROCs in addition to four modeling areas for 
Pacific staghorn sculpin) (Table 1 in Attachment 1). The exposure point concentrations 
(EPCs) used in the ERA were the UCLs rather than the mean concentrations. However, 
rather than recalculate the UCLs for each dataset, this appendix compares the mean 
concentrations for the Round 3 datasets to the mean concentrations in the ERA dataset 
as a preliminary step to determine if risk conclusions could have changed based on the 
new data (Table 1 in Attachment 1). 

For arsenic, the mean Round 3 surface sediment concentrations in each of the specific 
exposure scenarios were lower than the corresponding mean concentrations used in the 
ERA for those same exposure scenarios. Because the LOAEL-based HQs for arsenic 
were < 1.0 (indicating low risk to fish), HQs would not have been > 1.0 if Round 3 data 
had been available to estimate dietary exposure through incidental ingestion of 
sediment in the ERA. In addition, for arsenic, a regression relationship between 
co-located sediment and benthic invertebrate tissue concentrations was used to estimate 
UCL tissue concentrations for use as EPCs in the ERA. The same regression relationship 
would be used with Round 3 data because there were no new co-located data. Using the 
lower mean arsenic sediment concentrations from the Round 3 dataset in the regression 
equation would result in a lower estimated UCL arsenic concentration in benthic 
invertebrate tissue than using the mean concentrations in sediment from the dataset. 
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Therefore, because LOAEL HQs were all < 1.0 based on the ERA dataset, and Round 3 
concentrations for arsenic were generally lower than in the ERA dataset, risk 
conclusions would not have changed based on inclusion of Round 3 data.  

For cadmium, copper, and vanadium, there were a total of 18 fish exposure scenarios 
(i.e., six scenarios for each COPC). For the 11 fish exposure scenarios with 
LOAEL-based HQs < 1.0 (indicating low risk to fish) in the ERA, the mean 
concentrations for scenarios using Round 3 data were lower than the mean 
concentrations for the ERA scenarios, indicating that risk conclusions would not have 
changed (i.e., LOAEL-based HQs would not have increased to > 1.0). There were five 
scenarios in the ERA with LOAEL-based HQs ≥ 1.0 (suggesting some risk to fish): two 
scenarios for cadmium and three scenarios for vanadium (Table C.3-4). With one 
exception, HQs would not have decreased to < 1.0 even if the lowest COPC 
concentration in the exposure area from either the ERA dataset or the Round 3 dataset 
had been used. The HQs did not change substantially because they are driven by 
concentrations in prey, which constitute 99% of the fish diet. Thus risk conclusions 
would not have changed for these scenarios based on inclusion of Round 3 data. In the 
one scenario that would have changed, the cadmium LOAEL-based HQ for Pacific 
staghorn sculpin in Area M3 would have decreased to 0.9 if the lowest COPC 
concentration had been used. Therefore, the UCL was calculated for cadmium in Area 
M3 using the RI baseline dataset. The use of this UCL in risk calculations for Pacific 
staghorn sculpin did not change the LOAEL-based HQ (i.e., the HQ would still have 
been > 1.0). These results indicate that risk conclusions for fish would not have changed 
if Round 3 data had been incorporated into the ERA dataset.  

Table C.3-4. Comparison of ERA and Round 3 surface sediment datasets for fish 

SCENARIO 

LOAEL 
HQ 

ERA DATASET  ROUND 3 DATASET 

ROC COPC AREA  
DETECTION 
FREQUENCY 

CALCULATED 
MEAN 

(mg/kg dw) 
DETECTION 
FREQUENCY 

CALCULATED 
MEAN 

(mg/kg dw) 

English sole 
cadmium LDW-wide 1.2 565/797 1.0 22/44 0.35 

vanadium LDW-wide 1.2 556/556 59 44/44 51 

Pacific 
staghorn 
sculpin 

cadmium M3 1.0 180/239 2.3 1/4 0.29 

vanadium 
M2 1.2 132/132 59 10/10 51 

M3 1.2 182/182 58 4/4 58 
 

COPC – chemical of potential concern 
dw – dry weight 
ERA – ecological risk assessment 
HQ – hazard quotient 
LDW – Lower Duwamish Waterway 
LOAEL – lowest-observed-adverse-effect level 
ROC – receptor of concern 
Bold identifies LOAEL-based HQs ≥1.0. 
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C.3.3 WILDLIFE 
The exposure assessment for wildlife in the ERA evaluated exposure of the five wildlife 
ROCs to various COPCs through the incidental ingestion of sediment (Table C.3-5) as a 
component of the diet. During the Round 3 sampling event, surface sediment samples 
were collected from all areas included in wildlife exposure scenarios (i.e., LDW-wide, 
intertidal, and six sandpiper exposure areas) (Maps C.1-1 and C.3-2). Therefore, risk 
estimates for these areas were evaluated for potential changes in risk conclusions. Risk 
estimates for total DDTs and PCB TEQs would not have been affected by Round 3 data 
because samples were not analyzed for organochlorine pesticides or PCB congeners 
during Round 3. 

Table C.3-5. Surface sediment wildlife exposure scenarios used in the ERA 
ROC AREA COPCS  

Spotted sandpiper six exposure areas  arsenic, cadmium, chromium, cobalt, copper, total DDTs,a lead, 
mercury, nickel, total PCBs, PCB TEQ,a selenium, vanadium, zinc 

Great blue heron Intertidal chromium, lead, mercury, total PCBs, PCB TEQa  

Osprey Intertidal chromium, lead, mercury, total PCBs, PCB TEQa 

River otter LDW-wide arsenic, cobalt, mercury, selenium, total PCBs 

Harbor seal LDW-wide mercury, total PCBs 

a No new data from Round 3 were available for these COPCs. 
COPC – chemical of potential concern 
DDT – dichlorodiphenyltrichloroethane  
ERA – ecological risk assessment 
LDW – Lower Duwamish Waterway 
PCB – polychlorinated biphenyl 
TEQ – toxic equivalency factor 

Summary statistics (i.e., number of samples, detection frequency, minimum, maximum, 
and mean) were calculated for each of the COPCs in the LDW-wide, intertidal, and six 
sandpiper exposure areas using the Round 3 data (Table 1 in Attachment 1). The EPCs 
used in the ERA were UCLs rather than the mean concentrations. However, rather than 
recalculate the UCLs for each dataset, this appendix compares the mean concentrations 
from the ERA datasets to the mean concentrations from the Round 3 datasets as a 
preliminary step to determine if risk conclusions could have changed based on these 
new data (Table 1 in Attachment 1).  

For all but 19 of the 88 wildlife exposure scenarios (i.e., ROC/area/COPC 
combinations), the LOAEL-based HQ was < 1.0 (indicating low risk), and the mean 
Round 3 dataset concentration was lower than or equal to the mean ERA dataset 
concentration, indicating that risk conclusions would not have changed (i.e., HQs 
would not have increased to > 1.0). Among the remaining 19 scenarios (see Table C.3-6), 
there was a potential for risk conclusions to change based on this preliminary analysis 
because: 1) LOAEL-based HQs were ≥1.0, and the mean concentrations in the Round 3 
dataset were lower than in the ERA dataset (i.e., HQs could have decreased to < 1.0), or 
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2) HQs were < 1.0, and the mean concentrations in the Round 3 dataset were higher 
than in the ERA dataset (i.e., HQs could have increased to ≥ 1.0).  

For these 19 scenarios, EPCs and LOAEL-based HQs were recalculated using data from 
the RI baseline dataset (Table C.3-6). EPCs were calculated as in the ERA (i.e., as the 
UCL) for each RI baseline dataset, with the exception of the total PCB dataset.  

The total PCB EPCs5

For the remaining 16 scenarios in Table C.3-6, three LOAEL-based HQs would have 
changed slightly based on the revised EPCs: 1) the lead HQ for spotted sandpiper in 
Area 2 H/P would have decreased from 5.5 to 5.3, 2) the mercury HQ for spotted 
sandpiper in Area 1 H would have increased from 0.22 to 0.23, and 3) the vanadium HQ 
for spotted sandpiper in Area 2 H would have decreased from 1.4 to 1.3. None of these 
changes would have affected the risk conclusions for spotted sandpiper. The LOAEL-
based HQs for all of the other sandpiper scenarios in Table C.3-6 were unchanged. 

 in Table C.3-6 were not recalculated because it was estimated that 
risk conclusions would not have changed based on the following two analyses: 1) if the 
maximum surface sediment concentration in Area 1 high-quality foraging habitat (H) 
and Area 1 high- and poor-quality foraging habitat (H/P) from the RI baseline dataset 
(1.01 mg/kg dw) had been used as the EPC, the LOAEL-based HQ for spotted 
sandpiper in each of these areas would have increased only slightly (from 0.18 to 0.19, 
still indicating low risk), and 2) if the minimum detected LDW-wide surface sediment 
concentration from the RI baseline dataset (0.0016 mg/kg dw) had been used as the 
EPC, the LOAEL-based HQ for river otter (2.9, indicating some risk) would not have 
changed, because sediment is a very small component of the dietary exposure for river 
otter. The maximum concentration was used in the first analysis to determine if HQs 
could have increased to > 1.0, and the minimum concentration was used in the second 
analysis to determine whether HQs could have decreased to < 1.0. 

The LOAEL-based HQs for mercury in river otter and harbor seal were the same when 
calculated with either the ERA dataset or the RI baseline dataset.  

 

                                                 
5 The PCB EPCs were calculated in the ERA as the UCL of the spatially weighted average concentration 

(SWAC) for each exposure area under consideration (see the ERA [Appendix A], Attachment 11). 
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Table C.3-6. Comparison of the ERA and RI baseline surface sediment datasets for wildlife 
SCENARIO ERA DATASET RI BASELINE DATASET 

ROC COPC AREA  
DETECTION 
FREQUENCY 

CALCULATED 
MEAN  

(mg/kg dw) 
EPC 

 (mg/kg dw) LOAEL HQ 
DETECTION 

FREQUENCYa 

CALCULATED 
MEAN  

(mg/kg dw) 
EPC 

(mg/kg dw)  
LOAEL 

HQ 

Spotted 
sandpiper 

chromium Area 2 H/P 49/49 28 32 1.8 52/52 27 32 1.8 

copper Area 3 H/P 150/150 200 730 1.1 152/152 200 720 1.1 

lead 
Area 2 H/P 49/49 70 96 5.5 52/52 71 92 5.3 

Area 3 H/P 150/150 300 1,000 1.5 152/152 340 1,000 1.5 

mercury 

Area 1 H 34/39 0.13 0.17 0.22 37/45 0.14 0.18 0.23 

Area 1 H/P 40/47 0.13 0.16 0.22 43/53 0.14 0.17 0.22 

Area 3 H 71/87 0.20 0.45 1.0 73/89 0.20 0.44 1.0 

nickel Area 2 H/P 41/42 17 20 < 0.1 45/45 18 20 < 0.1 

vanadium 

Area 1 H 25/25 50 53 1.1 31/31 50 53 1.1 

Area 1 H/P 28/28 49 52 1.0 34/34 49 52 1.0 

Area 2 H 22/22 53 58 1.4 24/24 52 57 1.3 

Area 2 H/P 38/38 52 55 1.3 41/41 52 55 1.3 

Area 3 H 70/70 55 57 1.3 72/72 55 57 1.3 

Area 3 H/P 106/106 57 59 1.3 108/108 57 59 1.3 

total PCBs 
Area 1 H 52/56 0.15 0.34 0.18 56/62 0.16 ncb ncb 

Area 1 H/P 74/81 0.14 0.33 0.18 78/87 0.15 ncb ncb 

River otter 
mercury LDW-wide 715/831 0.21 0.30 0.57 747/869 0.19 0.23 0.57 

total PCBs LDW-wide 1,203/1,288 1.0 0.98 2.9 1,243/1,327 1.2 ncb ncb 

Harbor seal mercury LDW-wide 715/831 0.21 0.30 < 0.1 747/869 0.19 0.23 < 0.1 

a The total number of samples within either the entire LDW or specific subareas did not always increase by the number of Round 3 samples within those areas 
because some Round 3 sampling locations were within 10 ft of earlier stations, and therefore the Round 3 data replaced earlier data for those locations. In 
addition, some other minor changes were made in the RI baseline dataset. 



 

Lower Duwamish Waterway Group
 

Port  of Seattle /C i ty of  Seattle/King County /The Boeing Company  
FINAL 

LDW RI: Appendix C 
July 9, 2010 

Page 12 
 

b The EPCs for PCBs were calculated as the UCL of the SWAC in the ERA. These EPCs were not recalculated for the RI baseline dataset; however, risk 
conclusions would not have changed using conservative assumptions, as described in the text.  

COPC – chemical of potential concern 
EPC – exposure point concentration 
H – high-quality sandpiper foraging habitat 
HQ – hazard quotient 
H/P – high- and poor-quality sandpiper foraging habitat 
LDW – Lower Duwamish Waterway  
LOAEL – lowest-observed-adverse-effect level 
nc – not calculated 
ROC – receptor of concern 
PCB – polychlorinated biphenyl 
SWAC – spatially-weighted average concentration  
Bold identifies LOAEL-based HQs ≥1.0. 
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C.3.4 HUMAN HEALTH 
The HHRA evaluated the exposure of people to various COPCs through incidental 
ingestion and dermal absorption of chemicals from sediment (Table C.3-7). Surface 
sediment samples were collected from netfishing (LDW-wide), beach play, and 
clamming areas during the Round 3 sampling event (Maps C.1-1, C.3-3, and C.3-4). 
Four of the beach play areas were not sampled during Round 3 (beach play areas 2, 3, 6, 
and 7), so risk conclusions would not have changed for those areas. In addition, risk 
estimates for aluminum, barium, benzidine, total DDTs, dieldrin, iron, manganese, and 
toxaphene would not have changed based on Round 3 data because sediments were not 
analyzed for these chemicals during Round 3. Risk estimates for PCB TEQ would not 
have changed because samples were not analyzed for PCB congeners in Round 3. 

Table C.3-7. Surface sediment exposure scenarios used in the HHRA 

SCENARIO AREA COPCS  

Netfishing 
CT and 
RME 

LDW-wide 

aluminum,a antimony, arsenic, barium,a benzidine,a cadmium, 
carcinogenic PAHs, chromium, copper, total DDTs,a dieldrin,a 
dioxin/furan TEQ, iron,a lead, manganese,a 
n-nitrosodimethylamine,b total PCBs, PCB TEQ,a thallium, 
toxaphene,a vanadium 

Beach play 
RME eight beach play areasc 

4,6-dinitro-o-cresol, aluminum,a antimony, arsenic, barium,a 
benzidine,a bis(2-chloroethyl)ether,b cadmium, carcinogenic PAHs, 
chromium, copper, total DDTs,a dieldrin,a dioxin/furan TEQ,d iron,a 
lead, manganese,a mercury, molybdenum, n-nitrosodimethylamine,b 
n-nitroso-di-n-propylamine,b total PCBs, PCB TEQ,a silver, thallium, 
toxaphene,a vanadium, zinc 

Clamming 

shoreline access only  
(7 days/year) 
boat and shoreline access 
(tribal clamming RME and 
tribal clamming of 120 and 
183 days/year, 
respectively)  

a Round 3 sediment samples were not analyzed for these COPCs. 
b These chemicals were not evaluated in this appendix (and are not included in Attachment 1) because they were 

not detected in any Round 3 samples or in any samples in the HHRA dataset. 
c Round 3 sediment samples were not collected in beach play areas 2, 3, 6, or 7. 
d Dioxin/furan sediment data were not collected in any beach play or clamming areas in Round 3. 
COPC – chemical of potential concern 
DDT – dichlorodiphenyltrichloroethane  
LDW – Lower Duwamish Waterway 
PAH – polycyclic aromatic hydrocarbon 
PCB – polychlorinated biphenyl 
TEQ – toxic equivalency factor 

Summary statistics (i.e., number of samples, detection frequency, minimum, maximum, 
and mean) were calculated for each of the COPCs in each area using the Round 3 data 
(Table 1 in Attachment 1). The EPCs used in the HHRA were UCLs rather than the 
mean concentrations. However, rather than recalculate the UCLs for each dataset, the 
mean concentrations from the HHRA dataset were compared to the mean 
concentrations from the Round 3 dataset as a preliminary step to determine if risk 
conclusions could have changed based on the new data (Table 1 in Attachment 1). 
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Non-cancer HQs presented in the HHRA were ≤ 0.1 for all scenarios that could have 
been affected by Round 3 data (Table 1 in Attachment 1). The Round 3 data likely 
would not have increased any of these HQs to > 1.0 because: 1) the HQs were much 
lower than 1.0 and the number of Round 3 samples was small compared to the number 
of samples in the HHRA datasets, and 2) mean concentrations were lower for 64 of the 
88 chemicals analyzed in Round 3 compared to the mean concentrations in the HHRA 
datasets. In the RI baseline dataset, Round 3 samples comprised less than 10% of the 
total number of surface sediment samples in any scenario, with the exception of beach 
play Area 1, which included one new sample from Round 3 compared to five samples 
in the HHRA dataset. All HQs in beach play Area 1 were ≤ 0.02 for COPCs with higher 
mean concentrations in Round 3; therefore it is unlikely that any of the concentrations 
of chemicals in the one Round 3 sample in this area would have been sufficiently high 
to have increased the HQ to 1 or greater. For the 24 chemicals in the Round 3 dataset 
with higher mean concentrations than those in the HHRA dataset, most concentrations 
were only slightly higher; thus, inclusion of Round 3 data would not have resulted in 
substantially different EPCs if the datasets had been combined. For example, zinc in 
beach play Area 5 had one of the largest differences in mean concentrations, with 92 
mg/kg dw in the HHRA dataset compared to 250 mg/kg in the Round 3 dataset. The 
zinc UCL in the HHRA dataset was 110 mg/kg dw compared to 120 mg/kg dw in the 
RI baseline dataset, both resulting in HQs < 1.0. 

Risk estimates for lead were calculated in the HHRA using the Integrated Exposure 
Uptake Biokinetic (IEUBK) model for children (EPA 1994) and the Adult Lead Model 
(ALM) for adults (EPA 2003).9

Excess cancer risks were calculated for arsenic, carcinogenic PAHs (cPAHs), 
dioxins/furans, and total PCBs in the HHRA. For these chemicals, there was a potential 
for the risk conclusions to change for the following reasons: 1) excess cancer risks were 
greater than the 1 × 10-6 threshold in the HHRA, and the mean concentrations in the 
Round 3 dataset were lower than those in the HHRA dataset (i.e., excess cancer risk 
could have decreased to < 1 × 10-6 if Round 3 data were included), or 2) excess cancer 

 Based on the HHRA dataset, estimated risks from 
exposure to lead using these models were less than unacceptable risk levels for both 
children and adults for all scenarios. Risk estimates would not have increased for 
children or adults from lead exposure in beach play areas by incorporating Round 3 
data. The highest calculated mean lead concentration in the Round 3 dataset for any 
HHRA scenario (70 mg/kg dw lead in beach play Area 5) was lower than the calculated 
mean of 150 mg/kg dw in the area with the highest EPC value used to calculate lead 
blood levels in the HHRA (beach play area 2). For the clamming and netfishing 
scenarios, the mean lead concentrations in the Round 3 dataset were lower than the 
mean sediment lead concentrations used in the HHRA. 

                                                 
9 Risk estimates for lead were expressed as the probability of exceeding a threshold blood lead 

concentration (10 µg/dL in children for exposure of children or 10 µg/dL in the fetus for exposure of a 
pregnant mother) rather than as an excess cancer risk estimate or hazard quotient, as used for other 
COPCs. 
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risks were < 1 × 10-6 in the HHRA, and the mean concentrations in the Round 3 dataset 
were higher than those in the HHRA dataset (i.e., excess cancer risk could have 
increased to greater than the threshold if Round 3 data were included). Therefore, EPCs 
and excess cancer risks for these COPCs were recalculated for the human health 
scenarios using the RI baseline dataset (Table C.3-8).10

As shown in Table C.3-8, some of the excess cancer risk estimates changed slightly 
using the RI baseline dataset compared to the HHRA dataset, but none of the risk 
conclusions would have changed.  

  

                                                 
10 In the HHRA, EPCs were calculated as the UCL on the mean for each of the sediment areas over which 

the exposure could potentially occur.  
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Table C.3-8. Comparison of the HHRA and RI baseline surface sediment datasets for human health scenarios 

SCENARIO 

HHRA DATASET RI BASELINE DATASET 
DETECTION 
FREQUENCY 

CALC’D MEAN 
(mg/kg dw) 

EPC 
(mg/kg dw) 

EXCESS 
CANCER RISK 

DETECTION 
FREQUENCYa 

CALC’D MEAN 
(mg/kg dw) 

EPC  
(mg/kg dw) 

EXCESS 
CANCER RISK 

Arsenic         

Beach play RME – Area 1 4/4 6.5 15b 5 × 10-6 5/5 6.2 15b 5 × 10-6 

Beach play RME – Area 4 10/10 8.2 11 4 × 10-6 11/11 7.8 10 3 × 10-6 

Beach play RME – Area 5 22/22 8.1 8.9 3 × 10-6 23/23 8.5 9.5 3 × 10-6 

Beach play RME – Area 8 11/11 8.7 10 3 × 10-6 13/13 8.4 9.8 3 × 10-6 

Clamming – 7 days/year 100/103 8.8 9.5 3 × 10-7 110/113 8.9 9.5 3 × 10-7 

Tribal clamming RME –
120 days/year 

254/275 18 27 
2 × 10-5 

264/285 18 27 
2 × 10-5 

Tribal clamming – 183 
days/year 3 × 10-5 3 × 10-5 

Netfishing – RME  755/817 17 21 6 × 10-6 794/852 17 21 6 × 10-6 

Netfishing – CT  755/817 17 21 1 × 10-6 794/852 17 21 1 × 10-6 

Carcinogenic PAHs         

Beach play RME – Area 1 3/4 0.33 1.2b 1 × 10-5 3/5 0.26 1.2b 1 × 10-5 

Beach play RME – Area 4 9/10 0.20 0.73 8 × 10-6 10/11 0.20 0.67 8 × 10-6 

Beach play RME – Area 5 22/22 0.21 0.41 5 × 10-6 23/23 0.28 0.55 6 × 10-6 

Beach play RME – Area 8 11/11 0.23 0.32 4 × 10-6 12/13 0.20 0.40 5 × 10-6 

Clamming – 7 days/year 97/103 0.27 0.48 1 × 10-7 105/113 0.32 0.57 1 × 10-7 

Tribal clamming RME –
120 days/year 

255/264 0.48 0.77 
5 × 10-6 

263/274 0.49 0.78 
5 × 10-6 

Tribal clamming – 183 
days/year 8 × 10-6 8 × 10-6 

Netfishing – RME  749/793 0.45 0.57 2 × 10-6 780/828 0.46 0.57 2 × 10-6 

Netfishing – CT  749/793 0.45 0.57 2 × 10-7 780/828 0.46 0.57 2 × 10-7 
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SCENARIO 

HHRA DATASET RI BASELINE DATASET 
DETECTION 
FREQUENCY 

CALC’D MEAN 
(mg/kg dw) 

EPC 
(mg/kg dw) 

EXCESS 
CANCER RISK 

DETECTION 
FREQUENCYa 

CALC’D MEAN 
(mg/kg dw) 

EPC  
(mg/kg dw) 

EXCESS 
CANCER RISK 

Dioxin/furan TEQc         

Netfishing – RME 43/43 1.0 × 10-4 6.10 × 10-4 2 × 10-5 47/47 9.3 × 10-5 5.60 × 10-4 2 × 10-5 

Netfishing – CT  43/43 1.0 × 10-4 6.10 × 10-4 4 × 10-6 47/47 9.3 × 10-5 5.60 × 10-4 4 × 10-6 

Total PCBs         

Beach play RME – Area 1 3/5 0.029 0.12b 7 × 10-8 4/6 0.026 0.062b 4 × 10-8 

Beach play RME – Area 4 12/12 2.8 11 6 × 10-6 13/13 2.6 9.3 5 × 10-6 

Beach play RME – Area 5 31/32 0.10 0.19 1 × 10-7 32/33 0.11 0.20 1 × 10-7 

Beach play RME – Area 8 12/18 0.056 0.23 1 × 10-7 14/20 0.058 0.11 6 × 10-8 

Clamming – 7 days/year 142/161 0.43 1.5 9 × 10-8 151/171 0.42 1.5 9 × 10-8 

Tribal clamming RME –
120 days/year 

415/440 2.0 4.0 
8 × 10-6 

424/450 2.0 3.9 
8 × 10-6 

Tribal clamming – 183 
days/year 1 × 10-5 1 × 10-5 

Netfishing – RME  1,205/1,291 1.0 2.5 2 × 10-6 1,243/1,327 1.2 2.4 2 × 10-6 

Netfishing – CT  1,205/1,291 1.0 2.5 3 × 10-7 1,243/1,327 1.2 2.4 3 × 10-7 

a The total number of samples within either the entire LDW or specific subareas did not always increase by the number of Round 3 samples within those areas 
because some Round 3 sampling locations were within 10 ft of earlier stations, and therefore the Round 3 data replaced earlier data for those locations. In 
addition, some other minor changes were made in the RI baseline dataset. 

b The EPC was equal to the maximum detected concentration if there were ≤ 5 samples with detected concentrations. 
c No dioxin/furan data were collected in clamming areas or beach play areas during Round 3. 
CT – central tendency 
EPC – exposure point concentration 
HHRA – human health risk assessment 
HQ – hazard quotient 

 
PAH – polycyclic aromatic hydrocarbon 
RME – reasonable maximum exposure 

 
TEQ – toxic equivalent 
 

Bold text identifies excess cancer risks > 1 × 10-6.  
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C.4 Summary 

Incorporation of the Round 3 surface sediment data into the ERA and HHRA datasets 
would have had a minimal effect on risk conclusions for benthic invertebrates, and 
would not have affected risk conclusions for the remaining ROCs, as discussed below. 

 Benthic invertebrate community. Twenty of the 44 Round 3 surface sediment 
locations had COPC concentrations exceeding the SQS and eight of those also 
exceeded the CSL. Based on the use of Thiessen polygons to estimate the areal 
extent of potential effects, the LDW areas with either an SQS or CSL exceedance 
would not have increased by more than 1%. TBT concentrations in Round 3 
surface sediment samples were lower than the maximum concentration used in 
the ERA to estimate a benthic invertebrate tissue concentration, which resulted in 
a LOAEL-based HQ of 0.26. Thus, Round 3 surface sediment data would not 
have changed risk conclusions for the benthic invertebrate community as a result 
of exposure to TBT. 

 Fish. The mean COPC concentrations in the Round 3 surface sediment datasets 
were lower than the mean concentrations in the ERA dataset, indicating that risk 
conclusions would not have changed (i.e., LOAEL-based HQs would not have 
increased to > 1.0) for all but five fish ROC/COPC/area scenarios. For those five 
scenarios, risk conclusions would not have changed based on conservative 
assumptions or recalculation of EPCs and HQs. 

 Wildlife. For 69 of the 88 wildlife exposure scenarios, the mean COPC 
concentrations in the Round 3 surface sediment dataset were lower than or equal 
to the mean COPC concentrations in the ERA dataset, indicating that risk 
conclusions would not have changed (i.e., HQs would not have increased to > 
1.0). In the remaining 19 scenarios, there were three LOAEL-based HQs that 
would have changed slightly if Round 3 surface sediment data had been 
combined with the ERA dataset: 1) the lead HQ for spotted sandpiper in Area 2 
H/P would have decreased from 5.5 to 5.3, 2) the mercury HQ for spotted 
sandpiper in Area 1 H would have increased from 0.22 to 0.23, and 3) the 
vanadium HQ for spotted sandpiper in Area 2 H would have decreased from 1.4 
to 1.3. None of these changes would have affected risk conclusions.  

 Humans—non-cancer hazards. For non-cancer hazard scenarios, the mean 
COPC concentrations in the Round 3 surface sediment dataset were not 
compared to mean COPC concentrations in the HHRA dataset. HQs for these 
scenarios in the HHRA were all very low (i.e., ≤ 0.1). Instead, it was assumed that 
HQs would not have increased if Round 3 surface sediment data had been 
included because the number of Round 3 samples was small compared to those 
in the HHRA datasets. For lead risks, which were calculated using the IEUBK 
and ALM models, the mean lead concentrations in the relevant Round 3 surface 
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sediment dataset were lower than those in the HHRA dataset for the same 
scenarios, indicating that risk conclusions would not have changed. 

 Humans—excess cancer risks. Some of the excess cancer risk estimates would 
have changed slightly if Round 3 surface sediment data had been combined with 
the HHRA dataset, but none of the risk conclusions would have changed. 
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Attachment 1. Comparison of surface sediment data used in the risk 
assessments with Round 3 surface sediment data 

For each HHRA or ERA exposure scenario (other than for the benthic invertebrate 
community) where there were new Round 3 surface sediment data, and therefore, the 
potential for a difference in risk conclusions, this attachment consists of a table 
comparing the surface sediment data used in the risk assessments with the Round 3 
surface sediment data (Table 1). For each of those scenarios, Table 1 reports the 
detection frequencies and the minimum, maximum, and calculated mean 
concentrations for both the surface sediment datasets used in the risk assessments and 
the Round 3 surface sediment dataset. The risk estimates for each scenario reported in 
the risk assessments (expressed as HQs for ecological risks or as either HQs [non-
cancer] or excess cancer risks for human health risks) are also presented. See the text of 
Appendix C for a discussion of the potential effects of the Round 3 data on those risk 
estimates. Chemicals that were never detected in surface sediments in either the dataset 
used in the risk assessments or in the Round 3 dataset are not included.  
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Table 1. Comparison of surface sediment data used in risk assessments with Round 3 surface sediment data by 
chemical  

HHRA 
OR 

ERA EXPOSURE SCENARIO 

SURFACE SEDIMENT DATA USED IN RISK ASSESSMENTS ROUND 3 SURFACE SEDIMENT DATA HHRA OR ERA RISK 
ESTIMATE (WITHOUT 

ROUND 3 DATA) 
DETECTION 
FREQUENCY 

CONCENTRATION 
(mg/kg dw) 

DETECTION 
FREQUENCY 

CONCENTRATION 
(mg/kg dw) 

RATIO % 
MINIMUM 
DETECT 

MAXIMUM 
DETECT  

CALC’D 
MEANa  RATIO % 

MINIMUM 
DETECT 

MAXIMUM 
DETECT  

CALC’D 
MEANa HQb 

EXCESS 
CANCER 

RISK 
Antimony              

HHRA beach play RME – Area 1 2/4 50% 0.21 J 1.05 J 0.38 1/1 100% 0.4 J 0.4 J 0.4 0.007 na 

HHRA beach play RME – Area 4 5/10 50% 0.7 J 6.0 J 2.1 0/1 0% nd nd 0.15 0.04 na 

HHRA beach play RME – Area 5 3/22 14% 0.26 J 5.0 J 1.7 0/1 0% nd nd 0.25 0.03 na 

HHRA beach play RME – Area 8 2/11 18% 1.72 J 7.0 J 2.7 0/2 0% nd nd 0.18 0.05 na 

HHRA clamming – 7 days/yr 24/89 27% 0.09 J 7.0 J 2.1 1/10 10% 0.4 J 0.4 J 0.22 0.00009 na 

HHRA 
tribal clamming RMEc  

52/159 33% 0.09 J 110 J 4.6 1/10 10% 0.4 J 0.4 J 0.22 
0.008 na 

tribal clamming – 183 
days/yr 0.05 na 

HHRA 
netfishing – RME 

139/553 25% 0.09 J 122 J 4.2 2/44 5% 0.4 J 1.1 J 0.20 
0.002 na 

netfishing – CT 0.0009 na 

Arsenic              

HHRA beach play RME – Area 1 4/4 100% 3.5 14.9 6.5 1/1 100% 5.1 5.1 5.1 0.1 5 x 10-6 

HHRA beach play RME – Area 4 10/10 100% 2.7 17.3 8.2 1/1 100% 4.2 4.2 4.2 0.1 4 x 10-6 

HHRA beach play RME – Area 5 22/22 100% 3.94 11.8 8.1 1/1 100% 16.9 16.9 16.9 0.09 3 x 10-6 

HHRA beach play RME – Area 8 11/11 100% 5.8 15.6 8.7 2/2 100% 6.2 6.6 6.4 0.1 3 x 10-6 

HHRA clamming – 7 days/yr 100/103 97% 2.7 20.7 8.8 10/10 100% 4.2 19.2 9.6 0.001 3 x 10-7 

HHRA 
tribal clamming RMEc 

254/275 92% 1.2 1,100 18 10/10 100% 4.2 19.2 9.6 
0.05 2 x 10-5 

tribal clamming – 183 
days/yr 0.3 3 x 10-5 

HHRA 
netfishing – RME 

755/817 92% 1.2 1,100 17 44/44 100% 4.0 123 13 
0.02 6 x 10-6 

netfishing – CT 0.008 1 x 10-6 

ERA English sole – LDW-wide 754/814 93% 1.2 1,100 20 44/44 100% 4.0 123 13 0.8 na 
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HHRA 
OR 

ERA EXPOSURE SCENARIO 

SURFACE SEDIMENT DATA USED IN RISK ASSESSMENTS ROUND 3 SURFACE SEDIMENT DATA HHRA OR ERA RISK 
ESTIMATE (WITHOUT 

ROUND 3 DATA) 
DETECTION 
FREQUENCY 

CONCENTRATION 
(mg/kg dw) 

DETECTION 
FREQUENCY 

CONCENTRATION 
(mg/kg dw) 

RATIO % 
MINIMUM 
DETECT 

MAXIMUM 
DETECT  

CALC’D 
MEANa  RATIO % 

MINIMUM 
DETECT 

MAXIMUM 
DETECT  

CALC’D 
MEANa HQb 

EXCESS 
CANCER 

RISK 
sculpin – LDW-wide 0.50 na 

River otter – LDW-wide < 0.1 na 

ERA juvenile chinook salmon – 
intertidal 307/357 86% 1.2 1,100 16 13/13 100% 4.2 19.2 8.8 0.73 na 

ERA sandpiper – 1 H 37/39 95% 3.13 161 17 5/5 100% 5.1 19.2 11 0.12 na 

ERA sandpiper – 1 H/P 52/55 95% 1.2 161 15 5/5 100% 5.1 19.2 11 0.10 na 

ERA sandpiper – 2 H 23/25 92% 4.0 161 22 2/2 100% 4.2 7.6 5.9 0.13 na 

ERA sandpiper – 2 H/P  47/49 96% 1.2 161 15 3/3 100% 4.2 16.9 9.6 0.10 na 

ERA sandpiper – 3 H 80/87 92% 4.5 79.4 10 2/2 100% 6.2 6.6 6.4 < 0.1 na 

ERA sandpiper – 3 H/P 140/150 93% 4.5 1,100 20 2/2 100% 6.2 6.6 6.4 0.15 na 

ERA sculpin – Area M1 217/222 98% 1.55 725 19 24/24 100% 5.1 123 17 0.50 na 

ERA sculpin – Area M2 149/152 98% 1.2 807 22 10/10 100% 4.0 23.1 10 0.53 na 

ERA sculpin – Area M3 194/239 81% 2.5 1,100 18 4/4 100% 8.7 16.9 12 0.50 na 

ERA sculpin – Area M4 177/186 95% 1.5 51 11 6/6 100% 5.4 10.8 6.9 0.40 na 

Cadmium              

HHRA beach play RME – Area 1 2/4 50% 0.050 0.066 0.10 0/1 0% nd nd 0.15 0.0004 na 

HHRA beach play RME – Area 4 6/10 60% 0.12 2.0 J 0.52 1/1 100% 0.4 0.4 0.4 0.002 na 

HHRA beach play RME – Area 5 11/22 50% 0.060 0.4 0.19 1/1 100% 0.6 0.6 0.6 0.0007 na 

HHRA beach play RME – Area 8 5/11 45% 0.10 J 0.18 0.15 0/2 0% nd nd 0.18 0.0005 na 

HHRA clamming – 7 days/yr 65/103 63% 0.05 2.2 0.35 4/10 40% 0.4 0.7 0.32 0.00002 na 

HHRA 
tribal clamming RMEc 

179/268 67% 0.030 J 120 2.0 4/10 40% 0.4 0.7 0.32 
0.003 na 

tribal clamming – 183 
days/yr 0.02 na 
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HHRA 
OR 

ERA EXPOSURE SCENARIO 

SURFACE SEDIMENT DATA USED IN RISK ASSESSMENTS ROUND 3 SURFACE SEDIMENT DATA HHRA OR ERA RISK 
ESTIMATE (WITHOUT 

ROUND 3 DATA) 
DETECTION 
FREQUENCY 

CONCENTRATION 
(mg/kg dw) 

DETECTION 
FREQUENCY 

CONCENTRATION 
(mg/kg dw) 

RATIO % 
MINIMUM 
DETECT 

MAXIMUM 
DETECT  

CALC’D 
MEANa  RATIO % 

MINIMUM 
DETECT 

MAXIMUM 
DETECT  

CALC’D 
MEANa HQb 

EXCESS 
CANCER 

RISK 

HHRA 
netfishing – RME 

565/800 71% 0.030 J 120 1.0 22/44 50% 0.4 1.1 0.35 
0.0005 na 

netfishing – CT 0.0002 na 

ERA 
English sole – LDW-wide 

565/797 71% 0.030 J 120 1.0 22/44 50% 0.4 1.1 0.35 
1.2 na 

sculpin – LDW-wide 0.76 na 

ERA sandpiper – 1 H 30/39 77% 0.050 1.0 0.36 2/5 40% 0.4 0.7 0.33 < 0.1 na 

ERA sandpiper – 1 H/P 43/55 78% 0.03 2 0.51 2/5 40% 0.4 0.7 0.33 < 0.1 na 

ERA sandpiper – 2 H 24/25 96% 0.070 2.7 0.84 1/2 50% 0.4 0.4 0.30 < 0.1 na 

ERA sandpiper – 2 H/P  38/49 78% 0.030 J 2.7 0.52 2/3 67% 0.4 0.6 0.40 < 0.1 na 

ERA sandpiper – 3 H 49/80 61% 0.068 5.2 0.52 0/2 0% nd nd 0.18 < 0.1 na 

ERA sandpiper – 3 H/P 98/143 69% 0.068 92 2.5 0/2 0% nd nd 0.18 < 0.1 na 

ERA sculpin – Area M1 190/217 88% 0.050 11.7 0.78 16/24 67% 0.4 1.1 0.42 0.98 na 

ERA sculpin – Area M2 128/152 84% 0.030 3 0.44 5/10 50% 0.4 0.6 0.32 0.60 na 

ERA sculpin – Area M3 180/239 75% 0.060 120 2.3 1/4 25% 0.6 0.6 0.29 1.0 na 

ERA sculpin – Area M4 66/177 37% 0.030 1 0.26 0/6 0% nd nd 0.16 0.64 na 

Carcinogenic PAHs             

HHRA beach play RME – Area 1 3/4 75% 0.023 J 1.20 0.33 0/1 0% nd nd 0.022 na 1 x 10-5 

HHRA beach play RME – Area 4 9/10 90% 0.019 0.75 J 0.20 1/1 100% 0.12 J 0.12 J 0.12 na 8 x 10-6 

HHRA beach play RME – Area 5 22/22 100% 0.015 J 1.00 J 0.21 1/1 100% 1.7 J 1.7 J 1.7 na 5 x 10-6 

HHRA beach play RME – Area 8 11/11 100% 0.049 0.62 0.23 1/2 50% 0.10 J 0.10 J 0.061 na 4 x 10-6 

HHRA clamming – 7 days/yr 97/103 94% 0.0097 J 3.0 0.27 8/10 80% 0.10 J 4.2 0.82 na 1 x 10-7 

HHRA 
tribal clamming RMEc 

255/264 97% 0.0097 J 11 0.48 8/10 80% 0.10 J 4.2 0.82 
na 5 x 10-6 

tribal clamming – 183 
days/yr na 8 x 10-6 
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HHRA 
OR 

ERA EXPOSURE SCENARIO 

SURFACE SEDIMENT DATA USED IN RISK ASSESSMENTS ROUND 3 SURFACE SEDIMENT DATA HHRA OR ERA RISK 
ESTIMATE (WITHOUT 

ROUND 3 DATA) 
DETECTION 
FREQUENCY 

CONCENTRATION 
(mg/kg dw) 

DETECTION 
FREQUENCY 

CONCENTRATION 
(mg/kg dw) 

RATIO % 
MINIMUM 
DETECT 

MAXIMUM 
DETECT  

CALC’D 
MEANa  RATIO % 

MINIMUM 
DETECT 

MAXIMUM 
DETECT  

CALC’D 
MEANa HQb 

EXCESS 
CANCER 

RISK 

HHRA 
netfishing – RME 

749/793 94% 0.0091 J 11 0.45 40/44 91% 0.045 J 4.2 0.50 
na 2 x 10-6 

netfishing – CT na 2 x 10-7 

Chromium              

HHRA beach play RME – Area 1 4/4 100% 9.10 20.8 15 1/1 100% 19.8 19.8 20 0.02 na 

HHRA beach play RME – Area 4 10/10 100% 12 122 J 34 1/1 100% 13.2 13.2 13 0.07 na 

HHRA beach play RME – Area 5 22/22 100% 12 61 J 23 1/1 100% 40 40 40 0.02 na 

HHRA beach play RME – Area 8 11/11 100% 15 26 21 2/2 100% 15.9 18.5 17 0.02 na 

HHRA clamming – 7 days/yr 103/103 100% 9.0 122 J 26 10/10 100% 13.2 40 23 0.0002 na 

HHRA 
tribal clamming RMEc 

275/275 100% 4.8 1,100 J 52 10/10 100% 13.2 40 23 
0.01 na 

tribal clamming – 183 
days/yr 0.07 na 

HHRA 
netfishing – RME  

814/814 100% 4.8 1,100 J 40 44/44 100% 11.0 40 25 
0.003 na 

netfishing – CT  0.002 na 

ERA 
great blue heron 

357/357 100% 4.8 1,100 J 50 13/13 100% 12.5 40 21 
< 0.1 na 

osprey < 0.1 na 

ERA sandpiper – 1 H 39/39 100% 9.84 60.5 28 5/5 100% 18 37 25 0.28 na 

ERA sandpiper – 1 H/P 55/55 100% 4.8 60.5 27 5/5 100% 18 37 25 0.26 na 

ERA sandpiper – 2 H 25/25 100% 9.0 122 J 35 2/2 100% 13.2 19.6 16 0.80 na 

ERA sandpiper – 2 H/P  49/49 100% 4.8 122 J 28 3/3 100% 13.2 40 24 1.8 na 

ERA sandpiper – 3 H 87/87 100% 9.19 76 J 29 2/2 100% 15.9 18.5 17 0.32 na 

ERA sandpiper – 3 H/P 150/150 100% 9.19 1,100 67 2/2 100% 15.9 18.5 17 0.82 na 

Cobalt              

ERA river otter – LDW-wide 556/556 100% 2.82 140 9.5 44/44 100% 3.6 12 7.6 < 0.1 na 

ERA sandpiper – 1 H 25/25 100% 2.82 18.7 7.4 5/5 100% 3.6 8.1 6.0 < 0.1 na 
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HHRA 
OR 

ERA EXPOSURE SCENARIO 

SURFACE SEDIMENT DATA USED IN RISK ASSESSMENTS ROUND 3 SURFACE SEDIMENT DATA HHRA OR ERA RISK 
ESTIMATE (WITHOUT 

ROUND 3 DATA) 
DETECTION 
FREQUENCY 

CONCENTRATION 
(mg/kg dw) 

DETECTION 
FREQUENCY 

CONCENTRATION 
(mg/kg dw) 

RATIO % 
MINIMUM 
DETECT 

MAXIMUM 
DETECT  

CALC’D 
MEANa  RATIO % 

MINIMUM 
DETECT 

MAXIMUM 
DETECT  

CALC’D 
MEANa HQb 

EXCESS 
CANCER 

RISK 
ERA sandpiper – 1 H/P 28/28 100% 2.82 18.7 7.1 5/5 100% 3.6 8.1 6.0 < 0.1 na 

ERA sandpiper – 2 H 22/22 100% 3.0 18.7 8.2 2/2 100% 4.1 5.4 4.8 < 0.1 na 

ERA sandpiper – 2 H/P  38/38 100% 3.0 18.7 7.3 3/3 100% 4.1 10.2 6.6 < 0.1 na 

ERA sandpiper – 3 H 70/70 100% 3.48 12 7.7 2/2 100% 5.9 6.4 6.2 < 0.1 na 

ERA sandpiper – 3 H/P 106/106 100% 3.48 37 9.2 2/2 100% 5.9 6.4 6.2 < 0.1 na 

Copper              

HHRA beach play RME – Area 1 4/4 100% 17.6 50.2 33 1/1 100% 27.7 27.7 28 0.003 na 

HHRA beach play RME – Area 4 10/10 100% 13.3 117 47 1/1 100% 19.0 19.0 19 0.005 na 

HHRA beach play RME – Area 5 22/22 100% 17.1 180 43 1/1 100% 100 100 100 0.005 na 

HHRA beach play RME – Area 8 11/11 100% 22 46.7 29 2/2 100% 17.9 26.9 22 0.002 na 

HHRA clamming – 7 days/yr 103/103 100% 7.9 180 44 10/10 100% 17.9 100 47 0.00003 na 

HHRA 
tribal clamming RMEc 

275/275 100% 5 12,000 J 180 10/10 100% 17.9 100 47 
0.005 na 

tribal clamming – 183 
days/yr 0.03 na 

HHRA 
netfishing – RME 

817/817 100% 5 12,000 J 100 44/44 100% 14.5 137 59 
0.001 na 

netfishing – CT 0.0005 na 

ERA 
English sole – LDW-wide 

814/814 100% 5 12,000 J 110 44/44 100% 14.5 137 59 
0.93 na 

sculpin – LDW-wide 0.56 na 

ERA sandpiper – 1 H 39/39 100% 7.90 365 74 5/5 100% 27.7 92 55 0.72 na 

ERA sandpiper – 1 H/P 55/55 100% 7.9 365 65 5/5 100% 27.7 92 55 0.72 na 

ERA sandpiper – 2 H 25/25 100% 16 365 87 2/2 100% 19.0 35.5 27 0.86 na 

ERA sandpiper – 2 H/P  49/49 100% 11.5 365 64 3/3 100% 19.0 100 52 0.83 na 

ERA sandpiper – 3 H 87/87 100% 17.2 290 45 2/2 100% 17.9 26.9 22 0.45 na 

ERA sandpiper – 3 H/P 150/150 100% 17.2 12,000 200 2/2 100% 17.9 26.9 22 1.1 na 

ERA sculpin – Area M1 222/222 100% 7.9 495 84 24/24 100% 27.7 137 72 0.65 na 
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HHRA 
OR 

ERA EXPOSURE SCENARIO 

SURFACE SEDIMENT DATA USED IN RISK ASSESSMENTS ROUND 3 SURFACE SEDIMENT DATA HHRA OR ERA RISK 
ESTIMATE (WITHOUT 

ROUND 3 DATA) 
DETECTION 
FREQUENCY 

CONCENTRATION 
(mg/kg dw) 

DETECTION 
FREQUENCY 

CONCENTRATION 
(mg/kg dw) 

RATIO % 
MINIMUM 
DETECT 

MAXIMUM 
DETECT  

CALC’D 
MEANa  RATIO % 

MINIMUM 
DETECT 

MAXIMUM 
DETECT  

CALC’D 
MEANa HQb 

EXCESS 
CANCER 

RISK 
ERA sculpin – Area M2 152/152 100% 10 1420 100 10/10 100% 14.5 100 53 0.77 na 

ERA sculpin – Area M3 239/239 100% 14 12000 200 4/4 100% 30.1 100 58 0.45 na 

ERA sculpin – Area M4 186/186 100% 5 89.9 38 6/6 100% 16.5 32.2 22 0.48 na 

Dioxin/furan TEQ             

HHRA netfishing – RME 
43/43 100% 1.10x10-6 J 0.00210 J 1.1x10-4  5/5 100% 1.02x10-5J 1.69x10-5 J 1.4 x 10-5 

na 2 x 10-5 

HHRA netfishing – CT na 4 x 10-6 

Lead              

HHRA beach play RME – Area 1 4/4 100% 4 71 32 1/1 100% 40 40 40 btd na 

HHRA beach play RME – Area 4 10/10 100% 9 615 130 1/1 100% 16 16 16 btd na 

HHRA beach play RME – Area 5 22/22 100% 17 70 J 32 1/1 100% 70 70 70 btd na 

HHRA beach play RME – Area 8 11/11 100% 9.3 95 24 2/2 100% 15 26 21 btd na 

HHRA clamming – 7 days/yr 103/103 100% 4 615 53 10/10 100% 15 138 48 btd na 

HHRA 
tribal clamming RMEc 

275/275 100% 2 23,000 230 10/10 100% 15 138 48 
btd na 

tribal clamming – 183 
days/yr btd na 

HHRA 
netfishing – RME 

817/817 100% 2 23,000 100 44/44 100% 7 292 50 
btd na 

netfishing – CT btd na 

ERA 
great blue heron 

357/357 100% 2 23000 190 13/13 100% 7 138 39 
< 0.1 na 

osprey < 0.1 na 

ERA sandpiper – 1 H 39/39 100% 7.94 J 400 70 5/5 100% 19 138 66 0.37 na 

ERA sandpiper – 1 H/P 55/55 100% 7.94 J 400 70 5/5 100% 19 138 66 0.37 na 

ERA sandpiper – 2 H 25/25 100% 8.2 615 110 2/2 100% 16 34 25 0.34 na 

ERA sandpiper – 2 H/P  49/49 100% 8.2 615 70 3/3 100% 16 70 40 5.5 na 

ERA sandpiper – 3 H 87/87 100% 6.3 533 50 2/2 100% 15 26 21 0.17 na 
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HHRA 
OR 

ERA EXPOSURE SCENARIO 

SURFACE SEDIMENT DATA USED IN RISK ASSESSMENTS ROUND 3 SURFACE SEDIMENT DATA HHRA OR ERA RISK 
ESTIMATE (WITHOUT 

ROUND 3 DATA) 
DETECTION 
FREQUENCY 

CONCENTRATION 
(mg/kg dw) 

DETECTION 
FREQUENCY 

CONCENTRATION 
(mg/kg dw) 

RATIO % 
MINIMUM 
DETECT 

MAXIMUM 
DETECT  

CALC’D 
MEANa  RATIO % 

MINIMUM 
DETECT 

MAXIMUM 
DETECT  

CALC’D 
MEANa HQb 

EXCESS 
CANCER 

RISK 
ERA sandpiper – 3 H/P 150/150 100% 6.3 23,000 300 2/2 100% 15 26 21 1.5 na 

Mercury              

HHRA beach play RME – Area 1 3/4 75% 0.053 0.17 0.082 0/1 0% nd nd 0.030 0.005 na 

HHRA beach play RME – Area 4 8/10 80% 0.038 2.46 0.53 0/1 0% nd nd 0.030 0.05 na 

HHRA beach play RME – Area 5 14/22 64% 0.06 0.23 0.081 1/1 100% 0.28 0.28 0.28 0.003 na 

HHRA beach play RME – Area 8 8/11 73% 0.05 0.21 0.088 2/2 100% 0.070 0.080 0.075 0.003 na 

HHRA clamming – 7 days/yr 78/103 76% 0.025 2.46 0.15 7/10 70% 0.070 0.6 0.16 0.00005 na 

HHRA 
tribal clamming RMEc 

218/272 80% 0.021 4.6 J 0.18 7/10 70% 0.070 0.6 0.16 
0.0009 na 

tribal clamming – 183 
days/yr 0.006 na 

ERA 
great blue heron 

278/356 78% 0.021 5.6 0.17 7/13 54% 0.060 0.6 0.13 
< 0.1 na 

osprey < 0.1 na 

ERA 
harbor seal – LDW-wide 

715/831 86% 0.021 4.6 J 0.21 37/44 84% 0.060 1.8 0.28 
< 0.1 na 

river otter – LDW-wide 0.57 na 

ERA sandpiper – 1 H 34/39 87% 0.025 0.63 0.13 3/5 60% 0.11 0.6 0.22 0.22 na 

ERA sandpiper – 1 H/P 40/47 85% 0.021 0.63 0.13 3/5 60% 0.11 0.6 0.22 0.22 na 

ERA sandpiper – 2 H 29/32 91% 0.03 2.46 0.30 0/2 0% nd nd 0.035 0.24 na 

ERA sandpiper – 2 H/P  41/49 84% 0.021 2.46 0.22 1/3 33% 0.28 0.28 0.12 0.21 na 

ERA sandpiper – 3 H 71/87 82% 0.030 4.6 J 0.20 2/2 100% 0.070 0.080 0.075 1.0 na 

ERA sandpiper – 3 H/P 124/149 83% 0.030 4.6 0.20 2/2 100% 0.070 0.080 0.075 0.99 na 

Molybdenum             

HHRA beach play RME – Area 1 4/4 100% 0.494 J 1.8 0.90 1/1 100% 0.5 0.5 0.5 0.001 na 

HHRA beach play RME – Area 4 7/7 100% 0.543 J 5.1 1.6 1/1 100% 0.3 0.3 0.3 0.002 na 

HHRA beach play RME – Area 5 15/15 100% 0.486 J 4 1.5 1/1 100% 2.1 2.1 2.1 0.001 na 
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HHRA 
OR 

ERA EXPOSURE SCENARIO 

SURFACE SEDIMENT DATA USED IN RISK ASSESSMENTS ROUND 3 SURFACE SEDIMENT DATA HHRA OR ERA RISK 
ESTIMATE (WITHOUT 

ROUND 3 DATA) 
DETECTION 
FREQUENCY 

CONCENTRATION 
(mg/kg dw) 

DETECTION 
FREQUENCY 

CONCENTRATION 
(mg/kg dw) 

RATIO % 
MINIMUM 
DETECT 

MAXIMUM 
DETECT  

CALC’D 
MEANa  RATIO % 

MINIMUM 
DETECT 

MAXIMUM 
DETECT  

CALC’D 
MEANa HQb 

EXCESS 
CANCER 

RISK 
HHRA beach play RME – Area 8 6/6 100% 0.9 2 1.5 2/2 100% 0.4 0.5 0.45 0.001 na 

HHRA clamming – 7 days/yr 56/60 93% 0.399 5.8 1.5 10/10 100% 0.3 8.8 2.1 0.00001 na 

HHRA 
tribal clamming RMEc 

93/97 96% 0.390 J 49 2.7 10/10 100% 0.3 8.8 2.1 
0.0003 na 

tribal clamming – 183 
days/yr 0.002 na 

Nickel              

ERA sandpiper – 1 H 39/39 100% 6.0 37 19 5/5 100% 10 22.4 17 < 0.1 na 

ERA sandpiper – 1 H/P 47/48 98% 6.0 37 20 5/5 100% 10 22.4 17 < 0.1 na 

ERA sandpiper – 2 H 25/25 100% 8.9 39 19 2/2 100% 10.5 13.2 12 < 0.1 na 

ERA sandpiper – 2 H/P  41/42 98% 8.9 39 17 3/3 100% 10.5 35 20 < 0.1 na 

ERA sandpiper – 3 H 85/85 100% 7.66 52 20 2/2 100% 11.4 14.5 13 < 0.1 na 

ERA sandpiper – 3 H/P 141/141 100% 7.66 910 50 2/2 100% 11.4 14.5 13 0.11 na 

Total PCBs             

HHRA beach play RME – Area 1 3/5 60% 0.0031 J 0.119 0.029 1/1 100% 0.0084 J 0.0084 J 0.0084 0.02 7 x 10-8 

HHRA beach play RME – Area 4 12/12 100% 0.011 J 23 2.8 1/1 100% 0.038 0.038 0.038 1 6 x 10-6 

HHRA beach play RME – Area 5 31/32 97% 0.024 J 0.66 0.10 1/1 100% 0.30 0.30 0.30 0.04 1 x 10-7 

HHRA beach play RME – Area 8 12/18 67% 0.0061 J 0.52 0.056 2/2 100% 0.060 0.088 J 0.074 0.04 1 x 10-7 

HHRA clamming – 7 days/yr 142/161 88% 0.0022 J 23 0.43 9/10 90% 0.0084 J 1.01 0.21 0.005 9 x 10-8 

HHRA 
tribal clamming RMEc 

415/440 94% 0.0022 J 110 2.0 9/10 90% 0.0084 J 1.01 0.21 
0.05 2 x 10-6 

tribal clamming – 183 
days/yr 0.3 3 x 10-6 

HHRA 
netfishing – RME 

1205/1291 93% 0.0016 J 220 1.0 43/44 98% 0.0084 J 1.01 0.22 
0.01 3 x 10-7 

netfishing – CT 0.003 5 x 10-8 

ERA 
great blue heron 

509/552 92% 0.0022 J 220 2.3 12/13 92% 0.0084 J 1.01 0.16 
0.12 na 

osprey 0.23 na 
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HHRA 
OR 

ERA EXPOSURE SCENARIO 

SURFACE SEDIMENT DATA USED IN RISK ASSESSMENTS ROUND 3 SURFACE SEDIMENT DATA HHRA OR ERA RISK 
ESTIMATE (WITHOUT 

ROUND 3 DATA) 
DETECTION 
FREQUENCY 

CONCENTRATION 
(mg/kg dw) 

DETECTION 
FREQUENCY 

CONCENTRATION 
(mg/kg dw) 

RATIO % 
MINIMUM 
DETECT 

MAXIMUM 
DETECT  

CALC’D 
MEANa  RATIO % 

MINIMUM 
DETECT 

MAXIMUM 
DETECT  

CALC’D 
MEANa HQb 

EXCESS 
CANCER 

RISK 

ERA 
Harbor seal – LDW-wide 

1203/1288 93% 0.0016 J 220 1.0 43/44 98% 0.0084 J 1.01 0.22 
0.22 na 

river otter – LDW-wide 2.9 na 

ERA sandpiper – 1 H 52/56 93% 0.0026 0.81 0.15 4/5 80% 0.0084 J 1.01 0.29 0.18 na 

ERA sandpiper – 1 H/P 74/81 91% 0.0022 J 0.81 0.14 4/5 80% 0.0084 J 1.01 0.29 0.18 na 

ERA sandpiper – 2 H 49/50 98% 0.061 25 2.8 2/2 100% 0.038 0.097 J 0.068 0.71 na 

ERA sandpiper – 2 H/P  84/88 95% 0.0047 25 1.6 3/3 100% 0.038 0.30 0.15 0.46 na 

ERA sandpiper – 3 H 117/129 91% 0.0061 J 15 1.3 2/2 100% 0.060 0.088 J 0.074 0.32 na 

ERA sandpiper – 3 H/P 216/228 95% 0.0061 J 110 3.3 2/2 100% 0.060 0.088 J 0.074 0.41 na 

Selenium              

ERA river otter – LDW-wide 277/629 44% 0.2 J 28 4.3 0/44 0% nd nd 0.43 0.40 na 

ERA sandpiper – 1 H 12/28 43% 0.2 J 1 2.5 0/5 0% nd nd 0.46 0.39 na 

ERA sandpiper – 1 H/P 13/36 36% 0.2 J 10 0.71 0/5 0% nd nd 0.46 0.38 na 

ERA sandpiper – 2 H 12/22 55% 0.3 9 3.2 0/2 0% nd nd 0.40 0.55 na 

ERA sandpiper – 2 H/P  16/38 42% 0.3 9 3.3 0/3 0% nd nd 0.43 0.45 na 

ERA sandpiper – 3 H 22/60 37% 0.6 J 13 5.5 0/2 0% nd nd 0.40 0.50 na 

ERA sandpiper – 3 H/P 32/96 33% 0.6 J 20 5.9 0/2 0% nd nd 0.40 0.49 na 

Silver              

HHRA beach play RME – Area 1 1/4 25% 0.04 0.04 0.12 0/1 0% nd nd 0.15 0.0001 na 

HHRA beach play RME – Area 4 7/10 70% 0.083 1.7 0.49 0/1 0% nd nd 0.15 0.0004 na 

HHRA beach play RME – Area 5 9/22 41% 0.084 0.18 0.21 0/1 0% nd nd 0.25 0.00008 na 

HHRA beach play RME – Area 8 6/11 55% 0.06 0.13 J 0.18 0/2 0% nd nd 0.18 0.00006 na 

HHRA clamming – 7 days/yr 55/103 53% 0.04 5.7 0.35 0/10 0% nd nd 0.20 0.000003 na 

HHRA tribal clamming RMEc 143/265 54% 0.02 270 2.1 0/10 0% nd nd 0.20 0.0005 na 
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HHRA 
OR 

ERA EXPOSURE SCENARIO 

SURFACE SEDIMENT DATA USED IN RISK ASSESSMENTS ROUND 3 SURFACE SEDIMENT DATA HHRA OR ERA RISK 
ESTIMATE (WITHOUT 

ROUND 3 DATA) 
DETECTION 
FREQUENCY 

CONCENTRATION 
(mg/kg dw) 

DETECTION 
FREQUENCY 

CONCENTRATION 
(mg/kg dw) 

RATIO % 
MINIMUM 
DETECT 

MAXIMUM 
DETECT  

CALC’D 
MEANa  RATIO % 

MINIMUM 
DETECT 

MAXIMUM 
DETECT  

CALC’D 
MEANa HQb 

EXCESS 
CANCER 

RISK 

tribal clamming – 183 
days/yr 0.003 na 

Thallium              

HHRA beach play RME – Area 1 1/4 25% 0.036 0.036 0.076 0/1 0% nd nd 0.15 0.006 na 

HHRA beach play RME – Area 4 6/10 60% 0.03 0.11 J 0.096 0/1 0% nd nd 0.15 0.003 na 

HHRA beach play RME – Area 5 9/22 41% 0.03 0.07 0.12 0/1 0% nd nd 0.25 0.002 na 

HHRA beach play RME – Area 8 6/11 55% 0.04 0.07 0.11 0/2 0% nd nd 0.18 0.002 na 

HHRA clamming – 7 days/yr 42/89 47% 0.010 J 0.18 1.1 0/10 0% nd nd 0.20 0.00003 na 

HHRA 
tribal clamming RMEc 

83/190 44% 0.010 J 30 2.7 0/10 0% nd nd 0.20 
0.02 na 

tribal clamming – 183 
days/yr 0.1 na 

HHRA 
netfishing – RME 

325/638 51% 0.010 J 32 J 3.3 0/44 0% nd nd 0.18 
0.007 na 

netfishing – CT 0.004 na 

Vanadium              

HHRA beach play RME – Area 1 4/4 100% 44.2 47.2 46 1/1 100% 43.6 43.6 44 0.1 na 

HHRA beach play RME – Area 4 10/10 100% 37.3 71 51 1/1 100% 36.3 36.3 36 0.2 na 

HHRA beach play RME – Area 5 22/22 100% 41.2 68.7 53 1/1 100% 67.6 67.6 68 0.1 na 

HHRA beach play RME – Area 8 11/11 100% 41 65.4 53 2/2 100% 40.7 49.9 45 0.2 na 

HHRA clamming – 7 days/yr 81/81 100% 15 71 51 10/10 100% 34.6 70.7 49 0.001 na 

HHRA 
tribal clamming RMEc 

192/192 100% 15 87 55 10/10 100% 34.6 70.7 49 
0.02 na 

tribal clamming – 183 
days/yr 0.1 na 

HHRA 
netfishing – RME  

557/557 100% 15 150 59 44/44 100% 34.6 74 51 
0.01 na 

netfishing – CT  0.006 na 

ERA English sole – LDW-wide 556/556 100% 15 150 59 44/44 100% 34.6 74 51 1.2 na 
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HHRA 
OR 

ERA EXPOSURE SCENARIO 

SURFACE SEDIMENT DATA USED IN RISK ASSESSMENTS ROUND 3 SURFACE SEDIMENT DATA HHRA OR ERA RISK 
ESTIMATE (WITHOUT 

ROUND 3 DATA) 
DETECTION 
FREQUENCY 

CONCENTRATION 
(mg/kg dw) 

DETECTION 
FREQUENCY 

CONCENTRATION 
(mg/kg dw) 

RATIO % 
MINIMUM 
DETECT 

MAXIMUM 
DETECT  

CALC’D 
MEANa  RATIO % 

MINIMUM 
DETECT 

MAXIMUM 
DETECT  

CALC’D 
MEANa HQb 

EXCESS 
CANCER 

RISK 
sculpin – LDW-wide 0.79 na 

ERA sandpiper – 1 H 25/25 100% 34.8 72.6 50 5/5 100% 34.6 70.7 49 1.1 na 

ERA sandpiper – 1 H/P 28/28 100% 34.8 72.6 49 5/5 100% 34.6 70.7 49 1.0 na 

ERA sandpiper – 2 H 22/22 100% 15 72.6 53 2/2 100% 36.3 45.7 41 1.4 na 

ERA sandpiper – 2 H/P  38/38 100% 15 72.6 52 3/3 100% 36.3 67.6 50 1.3 na 

ERA sandpiper – 3 H 70/70 100% 27.9 83 55 2/2 100% 40.7 49.9 45 1.3 na 

ERA sandpiper – 3 H/P 106/106 100% 27.9 87 57 2/2 100% 40.7 49.9 45 1.3 na 

ERA sculpin – Area M1 128/128 100% 27.7 100 61 24/24 100% 34.6 74 52 0.86 na 

ERA sculpin – Area M2 132/132 100% 15 86 59 10/10 100% 35.0 71.9 51 1.2 na 

ERA sculpin – Area M3 182/182 100% 30 150 58 4/4 100% 49.5 67.6 58 1.2 na 

ERA sculpin – Area M4 100/100 100% 27.9 89.6 58 6/6 100% 38.2 54.1 44 0.65 na 

Zinc              

HHRA beach play RME – Area 1 4/4 100% 30.8 142 J 73 1/1 100% 98 98 98 0.001 na 

HHRA beach play RME – Area 4 10/10 100% 35.3 417 140 1/1 100% 57 57 57 0.002 na 

HHRA beach play RME – Area 5 22/22 100% 52.1 246 J 92 1/1 100% 250 250 250 0.001 na 

HHRA beach play RME – Area 8 11/11 100% 56 211 83 2/2 100% 51 76 64 0.001 na 

HHRA clamming – 7 days/yr 103/103 100% 28 480 J 110 10/10 100% 51 250 100 0.00001 na 

HHRA 
tribal clamming RMEc 

275/275 100% 16 9,700 270 10/10 100% 51 250 100 
0.0006 na 

tribal clamming – 183 
days/yr 0.004 na 

ERA sandpiper – 1 H 39/39 100% 31 607 150 5/5 100% 57 160 100 0.28 na 

ERA sandpiper – 1 H/P 54/55 98% 19.2 607 140 5/5 100% 57 160 100 0.27 na 

ERA sandpiper – 2 H 25/25 100% 28 607 190 2/2 100% 57 91 74 0.43 na 

ERA sandpiper – 2 H/P  48/49 98% 19.2 607 140 3/3 100% 57 250 130 0.52 na 

ERA sandpiper – 3 H 87/87 100% 35.6 343 110 2/2 100% 51 76 64 0.37 na 
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HHRA 
OR 

ERA EXPOSURE SCENARIO 

SURFACE SEDIMENT DATA USED IN RISK ASSESSMENTS ROUND 3 SURFACE SEDIMENT DATA HHRA OR ERA RISK 
ESTIMATE (WITHOUT 

ROUND 3 DATA) 
DETECTION 
FREQUENCY 

CONCENTRATION 
(mg/kg dw) 

DETECTION 
FREQUENCY 

CONCENTRATION 
(mg/kg dw) 

RATIO % 
MINIMUM 
DETECT 

MAXIMUM 
DETECT  

CALC’D 
MEANa  RATIO % 

MINIMUM 
DETECT 

MAXIMUM 
DETECT  

CALC’D 
MEANa HQb 

EXCESS 
CANCER 

RISK 
ERA sandpiper – 3 H/P 150/150 100% 35.6 6,400 320 2/2 100% 51 76 64 0.50 na 

a Calculated mean concentration is the average of detected concentrations and one-half the RL for non-detected results.  
b ERA HQs are the LOAEL-based HQs. HQs with values less than 0.1 were reported as < 0.1 in the ERA. HHRA hazard quotients are for non-cancer risks. 
c Tribal clamming RME risk estimates are calculated using an exposure frequency of 120 days per year. 
d Human health risks from exposure to lead were determined using the IEUBK model for children and the ALM model for adults. The risk estimates for lead were expressed as the 

probability of exceeding a threshold blood lead concentration (10 µg/dL in children for exposure of children or 10 µg/dL in the fetus for exposure of a pregnant mother) rather than 
as an excess cancer risk estimate or hazard quotient, as used for other COPCs. Consequently, the risk estimates are shown as “below threshold (or bt)” rather than as a hazard 
quotient. 

bt – below threshold 
COPC – chemical of potential concern 
ERA – ecological risk assessment 
H – high-quality sandpiper foraging habitat 
HHRA – human health risk assessment  
H/P – high- and poor-quality sandpiper foraging habitat 
HQ – hazard quotient 
J – estimated concentration 
na – not applicable 
nd – not detected 
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D.1 Introduction 

This appendix describes the food web model (FWM) developed for the Lower 
Duwamish Waterway (LDW). A comprehensive dataset of chemical concentrations in 
sediment and tissue collected in the LDW has been compiled for the remedial 
investigation (RI) and to support the baseline risk assessments. These data were also 
used to support a FWM for total polychlorinated biphenyls (PCBs) in the LDW. Three 
draft memoranda describing the FWM have been submitted to the US Environmental 
Protection Agency (EPA) and the Washington State Department of Ecology (Ecology); 
these memoranda present the rationale for the specific model selected (Windward 
2005f), describe the modeling approach (Windward 2005g), and present the results of 
preliminary modeling runs (Windward 2005h). The selection of initial parameter 
values and optimal methods for applying the FWM in the LDW were discussed in a 
series of meetings with EPA and the National Oceanic and Atmospheric 
Administration (NOAA). In addition, Jon Arnot, the co-author of the model (Arnot 
and Gobas 2004a), was consulted regarding technical details. 

The FWM was developed to estimate the relationship between total PCB 
concentrations in tissue and sediment in order to estimate risk-based threshold 
concentrations (RBTCs) for total PCBs in sediment for the RI (see Section 8 in the main 
body of the RI and Section D.9). The FWM may also be used in the feasibility study 
(FS) to assess residual risks from PCBs that may remain following various sediment 
cleanup alternatives. Figure D.1-1 illustrates how the FWM will be used in the RI/FS 
process. 

The FWM was calibrated using literature-derived and site-specific environmental 
data. The purpose of the calibration process was to identify sets of parameter values 
that best estimated empirical data. The calibration process does not necessarily 
identify the “true” value for each FWM parameter, because numerous combinations of 
parameters can produce the same results, or offer mechanistic insights regarding the 
bioaccumulation of PCBs in the LDW food web. Nonetheless, the results of the 
calibrated FWM were used in the development of sediment RBTCs for PCBs, and may 
serve as a tool to support risk management decision making at the site.  

The selected FWM and its application to the LDW are discussed in greater detail in the 
subsections that follow. Section D.2 describes the Arnot and Gobas FWM (Arnot and 
Gobas 2004a). Section D.3 describes the approach for applying the FWM to the LDW. 
Section D.4 presents the model input parameters and describes how values were 
selected. Section D.5 presents methods and results of the calibration process, and 
Section D.6 presents methods and results of sensitivity and uncertainty analyses. Tests 
of the model’s performance at the modeling area scale and for clams at clam intertidal 
locations are presented in Section D.7. Comparison of FWM-estimated tissue 
concentrations to 2007 tissue data is presented in Section D.8. Use of the FWM in the 
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calculation of sediment RBTCs is discussed in Section D.9. A summary is provided in 
Section D.10.  

 

 
Figure D.1-1. Use of the FWM in the RI/FS process 
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D.2 Description of the Arnot and Gobas Food Web Model 

To estimate the relationship between total PCB concentrations in tissue and sediment 
in the LDW, an update of the original Gobas model (Arnot and Gobas 2004a) was 
applied to the LDW. The original Gobas model (Gobas 1993) is a steady-state,1

 A new model for partitioning chemicals into organisms that separates the 
organisms into three components: lipids, non-lipid organic matter (NLOM) or 
non-lipid organic carbon (NLOC) for phytoplankton and water  

 mass-
balance bioaccumulation model that was originally developed to describe the 
bioaccumulation of PCBs in the Great Lakes food web. The Gobas model was later 
refined (Arnot and Gobas 2004a) to reflect a clearer understanding of bioaccumulation 
processes based on subsequent field and laboratory studies (Arnot and Gobas 2004b; 
Gobas and MacLean 2003; Gobas et al. 1999; Nichols et al. 2001; Roditi and Fisher 
1999). New elements added by Arnot and Gobas (2004a) to refine the model included: 

 Kinetic models for predicting chemical concentrations in algae, phytoplankton, 
and zooplankton 

 New allometric relationships for predicting gill ventilation rates in a wide range 
of aquatic species 

 A mechanistic model for predicting changes in the concentration of organic 
chemicals in the gut contents of a range of species as it passes through the 
gastrointestinal tract 

The Arnot and Gobas FWM (Arnot and Gobas 2004a) has five compartments: 
phytoplankton/algae, zooplankton, filter-feeding benthic invertebrates, 
scavenger/predator/detritivore benthic invertebrates, and fish. The FWM estimates 
concentrations of hydrophobic organic chemicals for each compartment using 
equations that represent the biological processes involved in the uptake and loss of 
hydrophobic organic chemicals (Figure D.2-1). Thus, each compartment (e.g., fish) has 
its own unique set of equations. The model has three physical media: sediment, water 
column water, and porewater.  

                                                 
1 A steady-state assumption means that concentrations of chemicals in tissues are assumed to not 

change over time or that concentrations of chemicals in tissues maintain a state of relative equilibrium 
even after undergoing fluctuations or transformations. The steady-state assumption is reasonable for 
applications to field situations in which organisms have been exposed to hydrophobic organic 
chemicals over a long period of time particularly at sites with contaminated sediment. Concentrations 
in tissues fluctuate slowly compared to exposures, so body burden – especially average body burden 
in a population of individuals – tends to reflect the average concentration to which the population is 
exposed over time. 
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The Arnot and Gobas model is based on several fundamental assumptions, including: 

 Primary routes for the uptake of hydrophobic organic chemicals by 
zooplankton, benthic invertebrates, and fish are ventilation of porewater or 
water column water and ingestion of sediment or organisms. 

 Primary routes for the loss of hydrophobic organic chemicals by zooplankton, 
benthic invertebrates, and fish are metabolism, growth dilution, ventilation of 
porewater or water column water, and fecal egestion. 

 Chemicals are assumed to be homogeneously distributed within each tissue 
phase of the organism (i.e., lipids, water, and NLOM [e.g., proteins and 
carbohydrates] or NLOC2

 Organisms are assumed to be single compartments that exchange chemicals 
with their surrounding environments.  

).  

 Chemical losses via egg deposition or sperm ejection are assumed to be 
negligible.  

Justification is provided for these assumptions in Arnot and Gobas (2004a). 
Applicability of these assumptions to the LDW is a significant uncertainty that should 
be considered in interpreting model output. The fact that the Arnot and Gobas model 
includes species-specific compartments, multiple pathways, and mechanistic 
equations makes the model more complicated than other available methods, such as 
the use of a biota-sediment accumulation factors, which represent empirical 
relationships between few variables. The increased complexity of the Arnot and Gobas 
model does not necessarily increase the likelihood that the model estimates will be 
more accurate because the values used for certain parameters are derived from 
literature (rather than site-specific data). However, the model can be used as a tool to 
assess the relative importance of various pathways and mechanisms and can 
potentially be used to enable better estimates under varying conditions. It should also 
be noted that several different parameter sets can result in the same tissue estimates. 

 

                                                 
2 NLOC was used as the third phase for chemical partitioning in phytoplankton instead of NLOM, as 

discussed in Section D.4.2.1. For sediment, PCBs were assumed to partition into organic carbon.  
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EW = 
1 

1.85+ ( )KoW 

155 

CWo,P = Cs,oC / KoC 

Cs,oC = Cs / oCsEo 

ko = Eo x Go / WB 

Eo = (3.0x10-7xKoW + 2.0)-1 

Go = 0.022 x WB
0.85 x e(0.06xT) 

VLo = LPi x VLB,i VNo = LPi x VNB,i 

VLG = 
(1-sL) x VLo 

[(1-sL) x VLo + (1-sN) x VoCo + (1-sN) x VNo + (1-sW) x VWo] 

VLBxKoWKBW OL 
= + VNB x 1 x KoW + VWB

OW 

GF = [(1-sL)xVLo+(1-sN) x VoCo+(1-sN) x VNo+(1-sW)xVWo]xGo 

VoCo = PP x VoCP + PsEo x oCsEo 

KGB = 

+
VLG

k1xmoxCWo 

Metabolism 

kM=0 

xKow 

OL 
VoCG x 1oC x KoW + VNG x 1 x KoW + 

VWG 

OW 

VWB 

OW 

VLBxKow 

OL 
+ VNB x 1 x KoW + 

VoCG = 
(1-sN) x VoCo 

[(1-sL) x VLo + (1-sN) x VoCo + (1-sN) x VNo + (1-sW) x VWo] 

k1 = EWxGv / WB 

GF x Eo x KGB 

WB 
kE = 

�gestion 

k2 = 
k1 

KBW 

Water 

kG=0.0005xWB
-0.2 

Growth

Eo = 

(3.0x10-7xKoW + 2.0)-1 

Legend 

Uptakelloss from water 

Uptakelloss from diet 

Loss from growth 

Loss from metabolism 

Note: Parameters defined by equations and 
parameters with defined Values are presented (1-sW) x VWo (1-sN) x VNoin Tables o.2-1 and o.4-1 respectiVely. VWG = VNG =

[(1-sL) x VLo + (1-sN) x VoCo + (1-sN) x VNo + (1-sW) x VWo] [(1-sL) x VLo + (1-sN) x VoCo + (1-sN) x VNo + (1-sW) x VWo] 

         �����

�ig�re ������ ���atio�s a�d parameters �sed to estimate 
total ��� �o��e�tratio�s for fish i� the �r�ot a�d �obas model    
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Model equations are separated into biological equations that simulate the biological 
processes leading to uptake and loss of chemicals by organisms (Figure D.2-1), 
environmental equations that simulate the partitioning of the chemical in the 
environment, and a single chemical equation that derives a log KOC value from log 
KOW (Table D.2-1). Details on the model equations, including definitions for all model 
parameters, may be found in Arnot and Gobas (2004a). Each species in the model has a 
master equation that combines chemical uptake and loss for that species (CB). The 
master equation has two potential chemical uptake mechanisms and four potential 
chemical loss mechanisms. Chemical concentrations in phytoplankton are calculated 
assuming aqueous uptake across the cell wall (k1 × mO × CWD), loss across the cell wall 
(k2), and loss via growth dilution (kG). Chemical concentrations in zooplankton, 
invertebrates, and fish are calculated assuming uptake from water (i.e., water column 
water and porewater) via the respiratory surface (k1 × (mO × CWD + mP × CWD,P)) and 
uptake from the diet (kD × ∑ Pi × CD,i). Chemical loss mechanisms for zooplankton, 
invertebrates, and fish include metabolism (kM), growth dilution (kG), loss to water via 
the respiratory surface (k2), and fecal egestion (kE). Because the Arnot and Gobas 
model assumes steady state conditions, it does not recognize short-term changes in 
rates of uptake or loss from short-term changes in biological or environmental 
conditions. For each model run, one value was calculated for each uptake or loss 
mechanism. 

Water column water, porewater, and sediment are the three environmental media 
included in the FWM. Total PCB concentrations in the water column (CWT) are entered 
as whole water total PCB concentrations. The dissolved fraction (CWD) is calculated in 
the model by estimating the relative partitioning of PCBs to particulate organic carbon 
(POC), dissolved organic carbon (DOC), and the freely dissolved phase (Table D.2-1). 
Total PCB concentrations in porewater are estimated assuming equilibrium 
partitioning with the sediment (Table D.2-1). The equilibrium partitioning equation 
does not account for partitioning to colloidal carbon within the sediment matrix. Total 
PCB concentrations in sediment are entered as total dry weight concentrations and 
converted to organic carbon (OC)-normalized concentrations for uptake and loss 
calculations. One sediment compartment represents both bottom sediments and 
suspended sediments; thus, sediment exposure is the same regardless of whether 
exposure occurs while sediments are settled at the bottom of the water column or are 
suspended in the water column as particulates. Exposure through direct sediment 
contact via the dermis or integument is not explicitly modeled in the FWM. 

Exposure routes for chemicals in sediment include diffusion to porewater and the 
ingestion of sediment. The exposure route for chemicals in water column water and 
porewater is ventilation across the respiratory surface (e.g., gills) or cell wall.  
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Table D.2-1. Equations for the Arnot and Gobas Model  
PARAMETER SYMBOL UNIT EQUATION NOTES SOURCE 

Biological      

Chemical concentration in the 
modeled species CB µg/kg ww CB = [k1 × (mO × CWD + mP × CWD,P) + 

kD × ∑ Pi × CD,i]/(k2 + kE + kG + kM)  Arnot and Gobas (2004a) 

Chemical concentration in prey item i CD,i µg/kg ww 

CD,I = CB 
or 

CD,I = CS 

(depending on diet) 

Concentration of prey items are represented 
by the equation for chemical concentration in 
the modeled species (CB) for any organisms 
consumed or by the input value for 
concentration of total PCBs in sediment CS 
for sediment consumed 

Arnot and Gobas (2004a) 

Fraction of water column water 
ventilated mO fraction mO = 1 − mp 

fraction of total water ventilated from water 
column water (water not directly in 
association with the sediment) 

Arnot and Gobas (2004a) 

Rate constant for aqueous uptake by 
fish, invertebrates, and zooplankton k1 L/kg·day k1 = EW × GV/WB chemical uptake via the respiratory area 

(e.g., gills or other respiratory surface)  

Gobas (1993); Gobas and 
MacKay (1987), as cited in 
Arnot and Gobas (2004a) 

Rate constant for aqueous uptake by 
phytoplankton /algae k1 L/kg·day k1 = (A + (B/KOW))-1 chemical uptake across the cell wall Arnot and Gobas (2004a) 

Rate constant for chemical elimination 
via the respiratory area k2 day-1 k2 = k1/KBW chemical loss via the respiratory surface 

(e.g., gills or cell wall) 
Gobas (1993), as cited in 
Arnot and Gobas (2004a) 

Rate constant for chemical uptake via 
the diet kD kg food/kg 

organism·day kD = ED × GD/WB For phytoplankton/algae, kD is zero. Gobas (1993), as cited in 
Arnot and Gobas (2004a) 

Rate constant for chemical elimination 
via excretion into egested feces kE day-1 kE = GF × ED × KGB/WB For phytoplankton/algae, kE is zero. Gobas et al. (1993), as cited 

in Arnot and Gobas (2004a) 

Rate constant for growth of aquatic 
organisms kG day-1 kG = 0.000502 × WB

-0.2 

This regression relationship was established 
at temperatures around 10°C. (Mean water 
column temperatures in the LDW were 
11°C.) 

Thomann et al. (1992) as 
cited in Arnot and Gobas 
(2004a) 

Dietary chemical transfer efficiency ED % ED = (3.0 × 10-7 × KOW + 2.0)-1  Arnot and Gobas (2004a) 

Respiratory surface chemical uptake 
efficiency EW % EW = (1.85 + (155/KOW))-1  Gobas (1988), as cited in 

Arnot and Gobas (2004a) 

Feeding rate – filter feeders GD kg/d GD = GV × Css × σ  
Morrison et al. (1996), as 
cited in Arnot and Gobas 
(2004a) 

Feeding rate – other species GD kg/d GD = 0.022 × WB
0.85 × e(0.06 × T) 

based on studies of feeding rates in cold-
water fish (being used for zooplankton and 
aquatic invertebrate species as well). 

Weiniger (1978), as cited in 
Arnot and Gobas (2004a) 
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PARAMETER SYMBOL UNIT EQUATION NOTES SOURCE 

Fecal egestion rate  GF kg/d GF = [(1 − εL) × vLD) + (1 − εN) × vOCD +  
(1 − εN) × vND + (1 − εW) × vWD] × GD  Arnot and Gobas (2004a) 

Gill ventilation rate GV L/d GV = 1,400 × WB
0.65/COX  Arnot and Gobas (2004a) 

Organism-water partition coefficient 
on a wet weight basis KBW L water/kg 

biota 
KBW = k1/k2 = vLB × KOW/δL +  

vNB × β × KOW + vWB/δW  Arnot and Gobas (2004a) 

NLOM content of organism vNB % vNB = 1 − (vLB + vWB)  Arnot and Gobas (2004a) 

NLOC content of phytoplankton vNP % vNP = 1 − (vLP + vWP)  Arnot and Gobas (2004a) 

Phytoplankton/algae-water partition 
coefficient on a wet weight basis KPW 

L water/kg 
phytoplankton/ 

algae 

KPW = vLP × KOW/δL + βOC ×  
vNP × KOW + vWP/δW  Arnot and Gobas (2004a) 

Chemical partition coefficient between 
the contents of the gastrointestinal 
tract and the organism 

KGB kg biota/kg 
digesta 

KGB = (vLG × KOW/δL + vOCG × βOC × KOW 
+ vNG × β × KOW + vWG/δW)/ 
(vLB × KOW/δL + vNB × β ×  

KOW + vWB/δW) 

 Arnot and Gobas (2004a) 

Lipid fraction of gut contents vLG kg lipid/kg 
digesta ww 

vLG = (1 − εL) × vLD/ 
[(1 − εL) × vLD + (1 − εN) × vOCD +  
(1 − εN) × vND + (1 − εW) × vWD] 

 Arnot and Gobas (2004a) 

NLOC fraction of gut contents vOCG kg lipid/kg 
digesta ww 

vOCG = [(1 - εN) × vOCD]/ 
[(1 − εL) × vLD + (1 − εN) × vOCD +  
(1 − εN) × vND + (1 − εW) × vWD] 

NLOC was added to the model to account 
for higher affinity of PCBs for NLOC 
compared to NLOM 

January 2006 update to 
Arnot and Gobas model 
(Arnot and Gobas 2004a). 
Updated model, 
AQUAWEB, can be found 
on Environmental 
Toxicology Research Group 
website (Gobas 2006)  

NLOM fraction of gut contents vNG kg NLOM/kg 
digesta ww 

vNG = (1 - εN) × vND/ 
[(1 − εL) × vLD + (1 − εN) × vOCD +  
(1 − εN) × vND + (1 − εW) × vWD] 

 Arnot and Gobas (2004a) 

Water fraction of gut contents vWG kg water/kg 
digesta ww 

vWG = (1 - εW) × vWD/ 
[(1 − εL) × vLD +(1 − εN) × vOCD +  
(1 − εN) × vND + (1 − εW) × vWD] 

 Arnot and Gobas (2004a) 

Overall lipid content of the diet vLD kg lipid/kg 
food ww vLD = ΣPi × vLB,i  Arnot and Gobas model 

spreadsheet (Gobas 2006)  

Overall NLOC content of the diet vOCD kg NLOC/kg 
food ww vOCD = PP × vOCP + Psed × OCsed 

Phytoplankton/algae and sediment are the 
only dietary items with NLOC content.  

January 2006 (Gobas 2006) 
update to Arnot and Gobas 
model (Arnot and Gobas 
2004a) 
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PARAMETER SYMBOL UNIT EQUATION NOTES SOURCE 

Overall NLOM content of the diet vND kg NLOM/kg 
food ww vND = ΣPi × vNB,i  Arnot and Gobas model 

spreadsheet (Gobas 2006)  

Overall water content of the diet vWD kg water/kg 
food ww vWD = ΣPi × vWB,i  Arnot and Gobas model 

spreadsheet (Gobas 2006)  

Non-lipid organic carbon content of 
phytoplankton vOCP kg NLOC/kg 

phytoplankton vOCP = 1 – (vLP + vWP)  Arnot and Gobas (2004a) 

Fraction of non-lipid organic matter in 
organism i  vNB,i 

kg NLOM/kg 
organism vNB,i = 1 – (vLB,i + vWB,i) B = biota Arnot and Gobas (2004a) 

Environmental      

Freely dissolved chemical 
concentration in the porewater  CWD,P µg/L CWD,P = CS,OC/KOC  Kraaij et al. (2002), as cited 

in Arnot and Gobas (2004a) 

Chemical concentration in the 
sediment, organic carbon normalized CS,OC µg/kg CS,OC = CS/OCsed  Calculated using Phase 1 

and Phase 2 sediment data 

Freely dissolved chemical 
concentration in the water  CWD µg/L CWD = (CWT × φ)/1,000 Simulates sequestering of chemical by DOC 

and POC in the water. Arnot and Gobas (2004a) 

Bioavailable solute fraction  φ unitless φ = 1/(1 + χPOC × DPOC × αPOC × KOW + 
χDOC × DDOC × αDOC × KOW) 

Simulates sequestering of chemical by DOC 
and POC in the water. Arnot and Gobas (2004a) 

Chemical      

Organic carbon-water partition 
coefficient KOC L/kg KOC = 0.35 × KOW

 

There are many different relationships 
established between KOW and KOC. This 
relationship was based on the analysis of a 
wide range of analytes (including PCB 
congeners) and soil/sediment matrices. The 
authors excluded data that may not have 
represented equilibrium conditions that can 
be very influential for high-molecular-weight 
PCBs. It is consistent with the commonly 
used approximation of KOC = 0.4 KOW.  

Seth et al. (1999) 

 

C – centigrade 
DOC – dissolved organic carbon 
LDW – Lower Duwamish Waterway 

NLOC – non-lipid organic carbon  
NLOM – non-lipid organic matter 
PCB – polychlorinated biphenyl 

POC – particulate organic carbon 
ww – wet weight 
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D.3 Approach for Applying the Food Web Model in the Lower 
Duwamish Waterway 

Numerous simplifications and assumptions are required to apply a steady-state 
bioaccumulation model to the dynamic estuarine environment in the LDW. This 
section presents the species that were modeled and spatial aspects of applying the 
FWM in the LDW. Parameter-specific assumptions are discussed in Section D.4 and 
general model uncertainties are discussed in Section D.6.  

D.3.1 SPECIES MODELED 
In order to apply the Arnot and Gobas model to the LDW, each species or species 
assemblage to be modeled was assigned to a compartment (i.e., phytoplankton/algae, 
zooplankton, filter-feeding benthic invertebrates, scavenger/predator/detritivore 
benthic invertebrates, and fish). Even though all compartments share a master 
equation (see equation for CB in Table D.2-1), they have different sub-models (e.g., 
equations for rate constants) and different parameters defining those sub-models. 
Thus, selection of a compartment determines the parameters that need to be defined 
for each species or species assemblage. 

Three species of adult fish, two species of adult crabs, and soft-shell clam species were 
modeled in the LDW. These species are referred to as target species because they were 
either receptors of concern (ROCs) in the ecological risk assessment (ERA) or served as 
key prey species for other receptors in the ERA or in the human health risk assessment 
(HHRA). Target species modeled included:  

 English sole as: 1) an ROC in the ERA representing benthic fish that primarily 
consume invertebrates, 2) prey for wildlife ROCs, and 3) seafood consumed by 
people 

 Pacific staghorn sculpin as: 1) an ROC in the ERA representing fish that 
consume both invertebrates and small fish, and 2) prey for wildlife ROCs 

 Shiner surfperch as: 1) prey for wildlife ROCs, and 2) seafood consumed by 
people 

 Dungeness crabs as: 1) an ROC in the ERA representing larger and more mobile 
invertebrates, 2) prey for wildlife ROCs, and 3) seafood consumed by people 

 Slender crabs as: 1) prey for wildlife ROCs, and 2) seafood consumed by people 

 Clams as: 1) prey for wildlife ROCs, and 2) seafood consumed by people 
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Fish and crabs were each modeled using a fish compartment.3 Large clams4

Other prey species modeled included phytoplankton, zooplankton, benthic 
invertebrates, and juvenile fish. Phytoplankton, zooplankton, and juvenile fish were 
modeled using phytoplankton/algae, zooplankton, and fish compartments 
respectively. Benthic invertebrates, which make up a large portion of fish diets (see 
Section D.4.2.2), were modeled as a single assemblage using a scavenger/predator/
detritivore benthic invertebrate compartment. These species were modeled to serve as 
prey, approximating the transfer of chemicals from environmental media through the 
food web. 

 (Mya 
arenaria) were modeled using for a filter-feeding benthic invertebrate compartment.  

D.3.2 SPATIAL CONSIDERATIONS  
The FWM was calibrated at the LDW-wide spatial scale (River Mile [RM] 0.0 to 
RM 5.25) (Map D.3-1). This assumes that the factors affecting a species’ average 
bioaccumulation LDW-wide, and the factors affecting that species’ average 
bioaccumulation at other spatial scales where the model is to be used, are similar. 
EPA/Ecology expressed an interest in applying the FWM at both the LDW-wide scale 
and smaller scales. Four subsections of the LDW (modeling areas M1, M2, M3, and 
M4) were defined, based on the four fish and crab tissue sampling areas (Map D.3-1). 
The performance of the FWM was tested for each modeling area (Section D.7.1).  

Statistical analyses were conducted at the tissue sampling areas scale (ANOVAs) to 
explore absolute differences in total PCB concentrations in tissue among areas and at 
the tissue sampling subareas scale (regressions) in order to explore relationships 
between total PCB concentrations in tissue vs. sediment. This information was used to 
draw conclusions about how well the FWM is expected to perform at the scale of the 
modeling areas.  

D.3.2.1 Summary of the literature on spatial scale of exposure 
Information on the foraging ranges, specific habitat utilization, and migratory patterns 
of the modeled species within the LDW is for the most part unavailable; therefore, the 
spatial extent of their PCB exposure is uncertain. This section provides an overview of 
available literature and local expert opinion regarding exposure information for each 
                                                 
3  Crabs are large mobile invertebrates that eat shrimp, juvenile crabs, and fish. Crabs were modeled 

using fish equations instead of scavenger/predator/ detritivore benthic invertebrate equations because 
the majority of the species used to develop the scavenger/predator/ detritivore benthic invertebrate 
equations and constants were filter feeders or detritivores. In addition, it was determined early in the 
modeling process that using fish equations resulted in estimates that were more similar to empirical 
data for crabs. 

4 The average length of Mya arenaria collected in the LDW for the 14 composite clam samples was 7.0 cm. 
Macoma nasuta, a smaller species, was collected at three locations in the LDW and included with Mya 
arenaria in three composite samples. Average length of the Macoma nasuta collected was 2.2 cm. 
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of the target species based on inferences from studies conducted in areas outside the 
LDW. Dietary preferences for each of the target species are discussed in 
Section D.4.2.2. 

According to local fish experts, the FWM target species are likely to have foraging 
areas that are smaller than the entire LDW, with the possible exception of English sole 
and Dungeness crabs. However, uncertainty exists regarding the sizes of these areas. 
Thus, two different spatial scales were modeled (i.e., LDW-wide and modeling area 
scales). The information available regarding the seasonal movements and home ranges 
of the target species in the LDW is summarized below. 

Adult English sole migrate seasonally out of the LDW system in order to spawn over 
the course of the winter, with spawning generally occurring in February and March. In 
Puget Sound, adult populations of English sole congregate in Elliott Bay and Port 
Gardner for winter spawning and then disperse. Angell et al. (1975) reported the 
off-season migration of central Puget Sound fish in winter and spring, from Meadow 
Point to Carkeek Park (northwest of downtown Seattle), at depths of 3 to 30 m. English 
sole are believed to maintain migration patterns throughout their lives (Day 1976). 
Home range estimates of approximately 3 km2 (1.2 square miles) have been developed 
for English sole using acoustic tracking (O'Neill et al. 2005) and an empirical 
relationship between sediment PAH concentrations and lesion prevalence (Stern et al. 
2003). Estimates of approximately 9 km2 (3.5 square miles) were reported in the Puget 
Sound Dredged Disposal Analysis (PSDDA) report based on best professional 
judgment (PSDDA 1988). During September 2004, 2005, and 2007 trawl sampling 
throughout the LDW, the abundance of adult English sole (> 200 mm) in the lower 
waterway (i.e., from RM 0.0 to RM 2.5) was greater than in the upper waterway 
(RM 2.5 to RM 4.8) (Windward 2005c, 2006a, 2009).  

Information available on shiner surfperch suggests that the LDW likely supports 
resident juveniles and first-year adults in addition to second- and third-year adults 
that migrate from Puget Sound during summer mating and parturition. February to 
October monthly beach seine sampling data from locations throughout the LDW and 
into Elliott Bay indicate that shiner surfperch are rare in the LDW from February 
through April and abundant from May through October (Shannon 2006). Shiner 
surfperch abundance in the LDW peaks in the summer, when they bear their young 
(Miller et al. 1975; Shannon 2006). September 2004, 2005, and 2007 trawl data indicated 
an increasing abundance of adult shiner surfperch (> 80 mm) from downstream to 
upstream in the LDW (Windward 2005c, 2006a). In San Francisco Bay, females migrate 
from nearshore coastal waters in the summer prior to giving birth in the bay. During 
their first year after birth, most females remain in San Francisco Bay and give birth 
before migrating to the ocean; males, on the other hand, migrate to the ocean soon 
after birth. Morrow (1980) also describes the inshore-offshore migration of shiner 
surfperch in Alaska. No data on shiner surfperch foraging ranges are available for the 
LDW.  
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Pacific staghorn sculpin were present in LDW beach seine samples in all months 
sampled (February through October) (Shannon 2006), although it is not known if they 
are year-round residents. During September 2004, 2005, and 2007 trawl sampling 
throughout the LDW, adult Pacific staghorn sculpin (> 150 mm) were collected in all 
areas sampled with similar abundance throughout. In San Francisco Bay, adult Pacific 
staghorn sculpin are reported to be present throughout the year in marine areas but 
seasonally absent from freshwater and slightly saline areas (Jones 1962). Adults are 
reported to be intolerant of brackish water (Jones 1962). In San Francisco Bay, young-
of-the-year move into freshwater areas for rearing and move to more saline waters as 
they grow (Jones 1962). Tagged subyearlings (< 150 mm) in Tomales Bay, California, 
were reported to have home ranges less than 800 m (Tasto 1975). No studies reporting 
the migration of adults were identified; however, PSAMP reports that Pacific staghorn 
sculpin have restricted home ranges (WDFW 2002b). 

Results from a quarterly survey of the LDW indicate that the abundance of Dungeness 
crabs may not vary substantially throughout the year (Windward 2004a), although it is 
not known if Dungeness crabs are year-round residents. In California, female 
Dungeness crabs are reported to have annual home ranges less than 2 km (1.25 miles) 
(Diamond and Hankin 1985, as cited in Pauley et al. 1986). A separate report states 
that most migrations in California waters were less than 10 miles, but some 
individuals moved up to 100 miles, with males moving farther than females (CDFG 
2002). PSAMP reports that Dungeness crabs seasonally move between estuaries and 
offshore waters (WDFW 2002a). Samples collected during late August or early 
September of 2004, 2005, and 2007 suggest that abundance throughout the LDW is not 
highly variable, with the exception of RM 1.6 to RM 2.4, where Dungeness crabs were 
rare during sampling events (Windward 2005c, 2006a, 2009).  

Results from a quarterly survey of the LDW suggest that the abundance of slender 
crabs does not vary greatly throughout the year (Windward 2004a). Slender crabs are 
able to withstand periods of low salinity but do not actively forage in brackish water 
areas (Curtis et al. 2007). Trawls conducted at the end of August or early September in 
2004, 2005, and 2007 collected higher numbers of slender crab in the lower sections of 
the LDW (i.e., RM 0.0 to RM 2.5) relative to the upper section of the LDW (i.e., RM 2.5 
to RM 6.0) (Windward 2005c, 2006a, 2009). Slender crab movements and home range 
in the LDW are unknown, and no information was identified on their migrations in 
other areas. 

D.3.2.2 Summary of statistical findings on spatial scale of exposure in the 
LDW 

Data from 190 composite tissue samples collected between 1997 and 2005 for seven 
species (English sole, shiner surfperch, Pacific staghorn sculpin, Dungeness crab, 
slender crab, clams, and benthic invertebrates) were used to develop FWM input 
parameter values (e.g., lipid content and water content) and to test model performance 
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(e.g., total PCB concentrations in tissue). Data from 1,264 surface sediment samples 
(baseline sediment database) collected since 1990 were used to calculate total PCB 
concentrations in sediment and percent sediment organic carbon. Statistical analyses 
were conducted on the co-located sediment and tissue data for PCBs. These analyses 
were helpful in assessing whether average total PCB concentrations in tissues varied 
by tissue sampling area, and if tissue concentrations in samples collected from specific 
subareas were correlated with subarea spatially weighted average concentrations 
(SWACs).  

Statistical analyses were conducted to investigate the relationship between the 
concentrations of chemicals in tissue from fish and crabs caught in the LDW and 
concentrations in sediment samples collected in the LDW. These analyses provided 
modest support for the assumption that during the time that English sole and crab 
species reside in the LDW, they integrate exposure over areas larger than the 
modeling areas and that Pacific staghorn sculpin, and to a lesser extent shiner 
surfperch, may integrate exposures over areas smaller than the modeling areas. A 
summary of the analyses is provided below. ANOVAs were conducted to evaluate 
whether there were differences among the four sampling areas in either 2004 or in 
2005. Crabs were not evaluated because of insufficient sample sizes in some tissue 
sampling areas. The highest average sediment total PCB concentrations were in 
Area T3 (880 µg/kg dw); whereas those in Areas T1 (300 µg/kg dw), T2 
(270 µg/kg dw), and T4 (190 µg/kg dw) were below the SWAC for the LDW from 
RM 0.0 to RM 5.25 (380 µg/kg dw) (Figure D.3-1).  

 
Figure D.3-1. One-mile rolling average total PCB concentration in LDW surface 

sediment 
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For both English sole and shiner surfperch, the relative magnitudes (rank ordering) of 
mean log10-transformed total PCB concentrations in all four sampling areas were 
consistent in 2005 and 20045 (Figure D.3-2). Both species had their lowest mean tissue 
concentrations in Area T4 in both years. In 2004, the mean of log10-transformed 
concentrations in Area T4 was significantly lower than mean of log10-transformed 
concentrations from the two areas with the highest mean concentrations (Areas T1 and 
T2 for English sole; Areas T2 and T3 for shiner surfperch).6 Also in that year, the mean 
of log10-transformed concentrations in tissues from the two areas with the highest 
mean concentrations did not differ significantly7 and the mean of log10-transformed 
concentrations in tissue samples from the two areas with the lowest concentrations did 
not differ significantly8 (Areas T3 and T4 for English sole; Areas T1 and T4 for shiner 
surfperch). Statistical differences between concentrations in areas with intermediate 
concentrations were marginally significant.9  

 
Figure D.3-2. Mean and 95% confidence intervals for total PCBs in English 

sole and shiner surfperch tissues by tissue sampling area 

                                                 
5 Interaction effect in two-way ANOVA not significant. See methods and results of two-way ANOVA 

discussed in Section 4.2.1.4.1 of the RI. 
6 Based on post hoc multiple pairwise ANOVA comparisons run after finding a significant effect of area 

in a one-way ANOVA testing for effects of year (p < 0.0005 for both species; see methods and results 
of two-way ANOVA discussed in Section 4.2.1.4.1 of the RI. For log-transformed tissue concentrations 
in English sole, T4 < T1 (p = 0.003); and T4 < T2 (p = 0.008). For log-transformed tissue concentrations 
in shiner surfperch, T4 < T3 (p = 0.001); and T4 < T2 (p = 0.009). 

7  p > 0.92 for both species. 
8  p > 0.43 for both species. 
9 For English sole mean log-transformed tissue concentrations were lower in T3 than T2 (p = 0.049); and 

for shiner surfperch they were lower in T1 than T3 (p = 0.075).   
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In 2005, fewer statistically significant differences existed between the modeling areas. 
For English sole, concentrations in Area T4 were lower than concentrations in T2;10 but 
for shiner surfperch, there were no significant differences among areas.11

Regression analyses of total PCB concentrations in shiner surfperch and Pacific 
staghorn sculpin composite samples relative to average total PCB concentrations in 
sediment were performed to determine if there was a relationship at the spatial scale 
of a subarea (defined as one-sixth of the associated modeling area, roughly 0.3 mi in 
length and half the width of the waterway). Tissue data were available from 22 of 
24 subareas for shiner surfperch (n = 24 in 2004, n = 22 in 2005) and from 23 of 
24 subareas

 

12

 

 for Pacific staghorn sculpin (n = 24 in 2004, n = 4 in 2005). Other species 
were sampled on an area-wide basis (see Map 4-9 in the main body of the RI). 
Regression relationships were analyzed using raw data, square root-transformed data, 
and log-transformed data. Relationships between dry and OC-normalized sediment 
concentrations were also examined. Regression relationships with the highest R2 
values (each had p < 0.05) are presented in Figures D.3-3 through D.3-5. Significant 
positive linear relationships were identified using 2004 data for both Pacific staghorn 
sculpin (Figure D.3-3, R2 = 0.51) and shiner surfperch (Figure D.3-4, R2 = 0.64), in 
which sediment concentrations explained more than 50% of the variance in tissue 
concentrations. In 2005, the relationship for shiner surfperch was significant but not 
strong (Figure D.3-5, R2 = 0.29). A regression analysis was not conducted using 2005 
data for Pacific staghorn sculpin because fewer data were available for 2005. These 
results demonstrate that total PCB concentrations in sediment do not explain all the 
variability in total PCB concentrations in tissue at a subarea scale for these species. 

                                                 
10 For English sole, mean log-transformed tissue concentrations were lower in T4 than T2 (p = 0.025) and 

in T3 than T2 (p = 0.080).  The lowest p value for all other pairwise comparisons was 0.20. 
11 For shiner surfperch, the lowest pairwise comparison p value was 0.13. 
12 Two composite samples were collected from one subarea. 
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Figure D.3-3. Regression between total PCB concentrations in sediment and 

2004 Pacific staghorn sculpin tissue on a subarea basis 
 

y = 0.53x + 1.96
R2 = 0.64
p<0.0005
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Figure D.3-4. Regression between total PCB concentrations in sediment and 

2004 shiner surfperch tissue on a subarea basis 



 

Lower Duwamish Waterway Group
 

Port  of Seattle  /  Ci ty  of Seattle  /  King County /  The Boeing Company  
FINAL 

LDW RI: Appendix D 
July 9, 2010 

Page 19 
 
 

 

y = 0.22x + 2.73
R2 = 0.29

p=0.01

2.5

2.6

2.7

2.8

2.9

3.0

3.1

3.2

3.3

3.4

3.5

0.0 0.5 1.0 1.5 2.0 2.5

Log [concentration of OC-normalized total PCBs in sediment (µg/kg dw)]

Lo
g 

[c
on

ce
nt

ra
tio

n 
of

 to
ta

l P
C

B
s 

in
 ti

ss
ue

 (µ
g/

kg
 

w
w

)]

 
Figure D.3-5. Regression between total PCB concentrations in sediment and 

2005 shiner surfperch tissue on a subarea basis 
Results from the ANOVAs and regressions indicate that the application of the FWM at 
areas smaller than the LDW could be appropriate for shiner surfperch and Pacific 
staghorn sculpin because tissue concentrations varied among tissue sampling areas, 
patterns of tissue concentrations roughly corresponded to patterns of total PCB 
concentrations in sediment, and regressions of tissue sediment data were significant at 
the subarea scale. At the area scale for Pacific staghorn sculpin, a regression of log-
transformed area mean tissue and sediment concentrations (weighted by area) was 
also significant with an R2 of 99%. For shiner surfperch, regressions of area mean 
log-transformed tissue and sediment concentrations were not significant. 

Tissue data were not available for English sole and crab at the subarea scale. Although 
the ANOVAs indicated differences in area mean tissue concentrations at the area scale 
for these two species, regressions of the log of area mean tissue concentrations vs. the 
log of area mean sediment concentrations were not significant for either species in 
either 2004 or 2005. English sole and the crab species appear to be wide-ranging 
species relative to the spatial scale of the modeling areas, thus the FWM should not be 
applied at that spatial scale for English sole and crabs.  

One shiner surfperch composite sample collected from Subarea T2E in 2004 had a total 
PCB concentration (18,400 µg/kg ww) that was significantly higher than the rest of the 
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data.13 The total PCB concentration based on the sum of PCB congeners for that 
sample was also very high (12,230 µg/kg ww) and provided laboratory confirmation 
of the initial Aroclor results. To better understand the variability of total PCB 
concentrations in shiner surfperch collected from Subarea T2E in 2004, 10 archived fish 
from this subarea were analyzed individually.14

It is likely that species do not use all areas of the LDW equally, and some species may 
leave the LDW for part of the year. Therefore, the performance of the FWM at the 
modeling area was tested for all species. Methods and results of this test are presented 
in Section D.7.1. In addition, a second type of analysis was conducted to evaluate the 
performance of the model at spatial scales smaller than that of the modeling area. This 
analysis focused on the shallow bench areas of the river, on either side of the 
navigation channel, and was designed to investigate the impact of exposure on species 
that may have smaller home ranges, specifically Pacific staghorn sculpin and shiner 
surfperch. The results of this analysis are also presented in Section D.7.1.  

 Total PCB concentrations in these 
individual fish ranged from 172 to 1,140 µg/kg ww, with a mean concentration of 
640 µg/kg ww. Based on these data, it is likely that one or more of the 10 fish included 
in the composite sample with a total PCB concentration of 18,400 µg/kg ww had a 
very high concentration of total PCBs. 

D.4 Model Parameters  

Application of the Arnot and Gobas (2004a) FWM to the LDW required the selection of 
values for 114 input parameters (including dietary fractions). Because the Arnot and 
Gobas model was applied in the LDW assuming steady-state conditions, it was most 
appropriate for parameter values to represent means of populations (as opposed to 
individuals) and means over several years (as opposed to shorter periods [e.g., 
1 month]). Uncertainty regarding the estimates of mean values for parameters was 
represented quantitatively through the use of probability distributions. The model was 
run and calibrated probabilistically in order to systematically explore all plausible 
parameter sets and their corresponding estimated total PCB concentrations in tissue. 
Probability distributions were developed for 95 parameters, and point estimates were 
used to characterize 19 parameters with limited data, low variability, and/or low 
sensitivity.  

                                                 
13 Using Rosner's test for outliers from a log-normal distribution, this value was considered a statistical 

outlier (p < 0.005).  
14 A total of 20 shiner surfperch (> 80 mm) were collected in subarea T2E in 2004. Ten of these fish were 

included in the initial composite tissue sample for this area, and the ten remaining fish were archived 
frozen as individual fish.  
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To characterize a parameter distribution, several statistical descriptors (e.g., mean, mode, 
standard deviation [SD]) were required. Estimates of the probable mean values for 
each input parameter were represented by either a normal or triangular distribution, 
which was assumed to represent the uncertainty around the mean estimate). 
Parameter names, symbols, units, selected values (probability distributions or point 
estimates), comments, and source information are presented in Table D.4-1. 

According to the central limit theorem, with sufficient sample size, estimates of the 
mean approach a normal distribution. Parameters that had adequate site-specific 
empirical data or literature data with means and SDs were assigned a normal 
distribution. Triangular distributions were assumed for those parameters with more 
limited data. A triangular distribution requires a mode (a most likely value) and 
maximum and minimum values for the parameter (Warren-Hicks and Moore 1998). 
Both mode and mean values are presented for parameters with triangular 
distributions (Table D.4-1); means were only used for comparison with calibration 
results, which are presented as mean, maximum, and minimum statistics as discussed 
in Section D.4.2.2.3. The mean of the triangular distribution was calculated using the 
following equation: 

 ( )
3

maximum minimummode  Mean ++
=  Equation D.4-1 

Values and statistical descriptors for each of the FWM parameters were derived from 
site-specific LDW data, data from the literature (including data from other models), 
and default values used in previous applications of the Arnot and Gobas model to the 
Great Lakes (Arnot and Gobas 2004a) or San Francisco Bay (Gobas and Arnot 2005). 
Default values used in previous applications of the Arnot and Gobas model were also 
derived from the literature. Table D.4-1 presents the parameters, estimates of relevant 
statistical descriptors, and the form of the probability distribution selected to represent 
each parameter. The remainder of this section provides the rationale for selecting 
individual parameter values or distributions for the biological, environmental, and 
chemical parameters. 
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Table D.4-1. Input parameter probability distribution statistics and point estimate values 

PARAMETER SYMBOL UNIT VALUESa 
DISTRIBUTION 

TYPE SOURCE/NOTES 

Environmental Parameters     

Concentration of total 
PCBs in water column 
water 

CWT ng/L 

mode = 1.43 
mean = 1.59 
min = 0.185 
max = 3.14 

triangular 

Mode used for the distribution is equivalent to the mean of 12 monthly 
averages from bottom three layers in EFDC model (Nairn 2009). 
Mean presented here is based on Equation D.4-1. Maximum and 
minimum values are from King County empirical PCB water data from 
samples 1 m above bottom (Mickelson and Williston 2006). 

Concentration of POC in 
water column water χDOC kg/L mean = 2.6 × 10-7 

SE = 4.4 × 10-8 normal 

Calculated from unpublished King County 2005 water data (Mickelson 
2006) from samples 1 m above bottom. POC is calculated as follows, 
POC = TOC – DOC. Samples with zero or negative results for POC 
were replaced with an estimate of POC calculated as follows: POC = 
0.0186 × TSS. 

DOC in water column 
water χPOC kg/L mean = 2.2 × 10-6  

SE = 2.5 × 10-7 normal Unpublished King County 2005 water data (Mickelson 2006) from 
samples 1 m above bottom. 

Proportionality constant 
describing similarity in 
phase partitioning of 
DOC relative to that of 
octanol 

 αDOC unitless 0.08 point estimate 
Value from Burkhard (1999), as cited in Arnot and Gobas (Arnot and 
Gobas 2004a). Used in the bioavailable solute fraction equation for 
simulating sequestering of chemical by DOC in the water. 

Proportionality constant 
describing similarity in 
phase partitioning of 
POC relative to that of 
octanol 

αPOC unitless 0.35 point estimate 
Value from Seth et al. (1999) as cited in Arnot and Gobas (Arnot and 
Gobas 2004a). Used in the bioavailable solute fraction equation for 
simulation of sequestering of chemical by POC in the water. 

Disequilibrium factor for 
DOC partitioning DDOC unitless 1 point estimate 

Value from Arnot and Gobas (2004a). Used in the bioavailable solute 
fraction equation for simulation of sequestering of chemical by DOC in 
the water. Assumes chemicals in water column water are in 
equilibrium with DOC.  

Disequilibrium factor for 
POC partitioning DPOC unitless 1 point estimate 

Value from Arnot and Gobas (2004a).Used in the bioavailable solute 
fraction equation for simulation of sequestering of chemical by POC in 
the water. Assumes chemicals in water column water are in 
equilibrium with POC. 
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PARAMETER SYMBOL UNIT VALUESa 
DISTRIBUTION 

TYPE SOURCE/NOTES 

Mean temperature of 
water column water T °C mean = 11.2 

SE = 0.397 normal Unpublished King County 2005 water data (Mickelson 2006) from 
samples 1 m above bottom. 

Dissolved oxygen 
concentration in water 
column water 

COX mg/L mean = 7.93 
SE = 0.203 normal Unpublished King County 2005 water data (Mickelson 2006) from 

samples 1 m above bottom. 

TSS concentration in 
water column water CSS kg/L  mean = 5.8 × 10-6 

SE =8.8 × 10-7 normal 
Unpublished King County 2005 water data (Mickelson 2006) from 
samples 1 m above bottom. Used TSS samples filtered with a 45-µm 
filter to be consistent with POC definition (> 45 µm). 

Density of seawater δW  kg/L 1.03 point estimate Value from Sverdrup et al. (1942). Point estimate assumed because 
of the narrow range of values in literature. 

Concentration of total 
PCBs in sediment CS µg/kg dw mean = 380 point estimate 

SWAC calculated using IDW on October 20, 2006, based on 1,264 
samples between RM 0.0 and RM 5.25 from the LDW baseline 
surface sediment database. 

Sediment organic carbon OCsed % mean = 1.91 
SE = 0.025 normal 

SWAC calculated using Thiessen polygons on October 20, 2006, 
based on 1,264 samples between RM 0.0 and RM 5.25 from the LDW 
baseline surface sediment database. Sediment OC calculated using 
Thiessen polygons to allow calculation of SE. 

Chemical Parameters      

Log octanol-water 
partition coefficient for 
total PCBs 

log KOW L/kg mean = 6.6 
SE = 0.05 normal 

Weighted average of log KOW based on PCB congeners analyzed in 
benthic invertebrate tissue. Log KOWs for each congener from Hawker 
and Connell (1988). 

Proportionality constant 
expressing the sorption 
capacity of NLOM for an 
organic chemical relative 
to that of octanol 

β  unitless mean = 0.035  
SE = 0.005b normal Mean from Arnot and Gobas (2004a); SE was set equal to the SD 

reported by Arnot (2005). 

Proportionality constant 
expressing the sorption 
capacity of NLOC for an 
organic chemical relative 
to that of octanol 

βOC L/kg 0.35 point estimate Value from Seth et al. (1999), as cited in Arnot and Gobas (2004a). 

Rate constant for 
metabolic transformation 
of total PCBs 

kM day-1 0 point estimate Value for kM assumed to be zero for total PCBs (Arnot 2006b). 
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PARAMETER SYMBOL UNIT VALUESa 
DISTRIBUTION 

TYPE SOURCE/NOTES 

Biological Parameters      

Density of lipids δL kg/L 

mode = 0.9 
mean = 0.9  
min = 0.8  
max = 1 

triangular  Data from Arnot (2006a). 

Fraction of prey item i in 
the diet of organism Pi fraction na  

See Section D.4.2.2.3 for values defining triangular distributions for 
each dietary item for all species. Prey items consist of organisms 
(phytoplankton, zooplankton, benthic invertebrates and juvenile fish) 
and sediment. 

Phytoplankton/Algae       

Lipid content vLP % mean = 0.12 
SE = 0.05b normal Data from Mackintosh et al. (2004). SE was set equal to the SD 

reported by Mackintosh et al. 

Water contentc vWP % mean = 95.6  
SE = 0.55b normal Data from Mackintosh et al. (2004). SE was set equal to the SD 

reported by Mackintosh et al. 

Rate constant for growth 
of phytoplankton/algae kG day-1 0.08 point estimate 

Value from Swackhamer and Skoglund (1993) as cited in Arnot and 
Gobas (2004a). Only phytoplankton/algae has kG as an input number 
instead of an equation. This is a mean annual value based on 
empirical data in which slow-growth conditions (winter) were 
0.03 day-1 and active-growth conditions (summer) were 0.13 day-1.  

Resistance to chemical 
uptake through aqueous 
phase for 
phytoplankton/algae 

A day-1 mean = 6 x 10-5 
SE = 1 × 10-5 b normal Values from Gobas and Arnot (2005). SE was set equal to the SD 

reported by Gobas and Arnot (2005). 

Resistance to chemical 
uptake through organic 
phase for 
phytoplankton/algae 

B unitless 

mode = 5.5 
mean = 5.5 
min = 1.8  
max = 9.2 

triangular Values from Gobas and Arnot (2005) and Arnot and Gobas (2004a). 

Zooplankton      

Weight WB kg mean = 1.6 × 10-7 
SE = 3.6 × 10-8 b normal Data from Giles and Cordell (1998). SE was set equal to the SD 

reported by Giles and Cordell (1998). 
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PARAMETER SYMBOL UNIT VALUESa 
DISTRIBUTION 

TYPE SOURCE/NOTES 

Lipid content vLB % mean = 1.2  
SE = 0.3d normal 

Data from Kuroshima et al. (1987). SE was set equal to the SD of 
data reported in Kuroshima et al. (1987), assuming the data 
represented a distribution of mean values. 

Water contente vWB % mean = 90  
SE = 1.5d normal 

Data from Kuroshima et al. (1987). SE was set equal to the SD of 
data reported in Kuroshima et al. (1987), assuming the data 
represented a distribution of mean values. 

Dietary absorption 
efficiency of lipids  εL % 

mode = 72 
mean = 71  
min = 55  
max = 85 

triangular 
Data from Conover (1966) as cited in Arnot and Gobas (2004a). 
Study involved Calanus hyperboreus eating diatoms and flagellates 
from Gulf of Maine.  

Dietary absorption 
efficiency of NLOM  εN % 

mode = 72 
mean = 71  
min = 55  
max = 85 

triangular 
Data from Conover (1966) as cited in Arnot and Gobas (2004a). 
Study involved Calanus hyperboreus eating diatoms and flagellates 
from Gulf of Maine. 

Dietary absorption 
efficiency of water εW % 55 point estimate Value from Gobas and Arnot (2005). 

Benthic Invertebrates       

Weight WB kg mean = 5.1 × 10-5 

SE = 2.0 × 10-5 normal Values derived from LDWG Phase 2 data. See description of methods 
for deriving weights in Section D.4.1.3.2. 

Lipid content vLB % mean = 0.89  
SE = 0.06 normal LDWG Phase 2 data (n = 20). 

Water contente vWB % 

mode = 80 
mean = 79  
min = 71 
max = 87 

triangular 

Water content range data for bivalves, isopods, amphipods, and 
cladocerans reported in an Oak Ridge National Laboratory publication 
were used to derive the mode, maximum, and minimum statistics of a 
triangular distribution for benthic invertebrate water content (Sample 
et al. 1997).  

Relative fraction of 
porewater ventilatedf mP unitless 

mode = 0.20 
mean = 0.17  
min = 0.05  
max = 0.25 

triangular Used Winsor et al. (1990), Gobas and Wilcockson (2003), Gobas and 
Arnot (2005), and knowledge of organism behavior to develop values.  

Dietary absorption 
efficiency of lipids  εL % 

mode = 75 
mean = 62  
min = 15 
max = 96 

triangular 

Data from Roditi and Fisher (1999), Berge and Brevik (1996), Gordon 
(1966), Parkerton (1993) as cited in Arnot and Gobas (2004a). These 
studies involved zebra mussels from tidal freshwater section of the 
Hudson River and polychaetes from Cape Cod intertidal flats.  
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PARAMETER SYMBOL UNIT VALUESa 
DISTRIBUTION 

TYPE SOURCE/NOTES 

Dietary absorption 
efficiency of NLOM  εN % 

mode = 75 
mean = 62  
min = 15  
max = 96 

triangular 

Data from Roditi and Fisher (1999), Berge and Brevik (1996), Gordon 
(1966), Parkerton (1993) as cited in Arnot and Gobas (2004a). These 
studies involved zebra mussels from the tidal freshwater section of 
the Hudson River and polychaetes from Cape Cod intertidal flats. 

Dietary absorption 
efficiency of water εW % 55 point estimate Value from Gobas and Arnot (2005). 

Clam      

Weight WB kg mean = 0.037 
SE = 0.0027 normal 

Weight calculated using 2004 length data and a weight vs. length 
regression based on Mya arenaria data from the August 8 to 12, 
2003, intertidal clam survey in the LDW and the August 13, 2003, 
catch per unit effort survey. 

Lipid content vLB % mean = 0.71 
SE = 0.026 normal LDWG Phase 2 data (n = 14). 

Water contente vWB % mean = 85.2 
SE = 0.345 normal LDWG Phase 2 data (n = 14). 

Relative fraction of 
porewater ventilatedf mP unitless 

mode = 0.20 
mean = 0.17  
min = 0.05  
max = 0.25 

triangular Used Winsor et al. (1990), Gobas and Wilcockson (2003), Gobas and 
Arnot (2005), and knowledge of organism behavior to develop values.  

Dietary absorption 
efficiency of lipids  εL % 

mode = 75 
mean = 62  
min = 15  
max = 96 

triangular 

Data from Roditi and Fisher (1999), Berge and Brevik (1996), Gordon 
(1966), Parkerton (1993) as cited in Arnot and Gobas (2004a). These 
studies involved zebra mussels from tidal freshwater section of the 
Hudson River and polychaetes from Cape Cod intertidal flats.  

Dietary absorption 
efficiency of NLOM  εN % 

mode = 75 
mean = 62  
min = 15  
max = 96 

triangular 

Data from Roditi and Fisher (1999), Berge and Brevik (1996), Gordon 
(1966), Parkerton (1993) as cited in Arnot and Gobas (2004a). These 
studies involved zebra mussels from the tidal freshwater section of 
the Hudson River and polychaetes from Cape Cod intertidal flats. 

Dietary absorption 
efficiency of water  εW % 55 point estimate Value from Gobas and Arnot (2005). 

Filter feeder particle 
scavenging efficiency σ  fraction 1 point estimate Value from Arnot and Gobas (2004a). Used to calculate feeding rate 

for filter feeders. 
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PARAMETER SYMBOL UNIT VALUESa 
DISTRIBUTION 

TYPE SOURCE/NOTES 

Juvenile Fish       

Weight WB kg mean = 6 × 10-3  
SE = 7 × 10-4 normal Based on ≤ 80 mm shiner surfperch from the LDW and background 

locations from sampled in 2004 and 2005 (n = 16). 

Lipid content vLB % mean = 2.5  
SE = 0.6 normal 

Mean value based on mean lipid content of adult shiner surfperch and 
English sole collected from the LDW with a correction factor of 0.5 
applied based on ratios of juvenile and adult fish lipids described in 
the literature (Gobas and Arnot 2005; Robards et al. 1999). Standard 
deviation estimated as 2 × SE of 19 lipid values (Section D.4.2.1). 

Water contente vWB % mean = 73.9  
SE = 2.0 normal Based on LDWG Phase 2 data for adult shiner surfperch. Mean of all 

composite samples (n = 46). 

Relative fraction of 
porewater ventilatedf mP unitless 

mode = 0.01 
mean = 0.01  
min = 0.005  
max = 0.02 

triangular Used Winsor et al. (1990), Gobas and Wilcockson (2003), Gobas and 
Arnot (2005), and knowledge of organism behavior to develop values. 

Dietary absorption 
efficiency of lipids  εL % 

mode = 92 
mean = 92 
min = 90 
max = 95 

triangular 

Data from Gobas et al. (1999) as cited in Arnot and Gobas (2004a). 
Based on 73-day laboratory test with adult rainbow trout 
(Oncorhynchus mykiss) and a field study of rock bass (Ambloplites 
rupestris). 

Dietary absorption 
efficiency of NLOM  εN % 

mode = 60 
mean = 58 
min = 50 
max = 65 

triangular Data from Nichols et al. (2001) as cited in Arnot and Gobas (2004a). 
Based on study with tetrachlorobiphenyl and rainbow trout.  

Dietary absorption 
efficiency of water εW % 55 point estimate Value from Gobas and Arnot (2005). 

Slender Crab      

Weight WB kg mean = 0.167 
SE = 0.0038 normal 

LDWG Phase 2 data (n = 13). Values derived using a weight-
weighted approachg for each crab in a composite sample (see Section 
D.4.1.3.2 for methods). 

Lipid content vLB % mean = 1.1 
SE = 0.047 normal LDWG Phase 2 data (n = 13). 
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PARAMETER SYMBOL UNIT VALUESa 
DISTRIBUTION 

TYPE SOURCE/NOTES 

Water contente vWB % mean = 83.8  
SE = 0.371 normal LDWG Phase 2 data (n = 13). 

Relative fraction of 
porewater ventilatedf mP unitless 

mode = 0.02 
mean = 0.02  
min = 0.01  
max = 0.03 

triangular Used Winsor et al. (1990), Gobas and Wilcockson (2003), Gobas and 
Arnot (2005), and knowledge of organism behavior to develop values.  

Dietary absorption 
efficiency of lipids  εL % 

mode = 75 
mean = 62  
min = 15  
max = 96 

triangular 

Data from Roditi and Fisher (1999), Berge and Brevik (1996), Gordon 
(1966), Parkerton (1993) as cited in Arnot and Gobas (2004a). These 
studies involved zebra mussels from tidal freshwater section of the 
Hudson River and polychaetes from Cape Cod intertidal flats.  

Dietary absorption 
efficiency of NLOM  εN % 

mode = 75 
mean = 62  
min = 15  
max = 96 

triangular 

Data from Roditi and Fisher (1999), Berge and Brevik (1996), Gordon 
(1966), Parkerton (1993) as cited in Arnot and Gobas (2004a). These 
studies involved zebra mussels from the tidal freshwater section of 
the Hudson River and polychaetes from Cape Cod intertidal flats. 

Dietary absorption 
efficiency of water εW % 55 point estimate Value from Gobas and Arnot (2005). 

Dungeness Crab      

Weight WB kg mean = 0.528 
SE = 0.058 normal 

LDWG Phase 2 data (n = 10). Values derived using a weight-
weightedg approach for each crab in a composite sample (see 
Section D.4.1.3.2 for methods). 

Lipid content vLB % mean = 2.6 
SE = 0.40 normal LDWG Phase 1 and 2 data (n = 12). 

Water contente vWB % mean = 82 
SE = 0.74 normal LDWG Phase 1 and 2 data (n = 12). 

Relative fraction of 
porewater ventilatedf mP unitless 

mode = 0.02 
mean = 0.02  
min = 0.01  
max = 0.03 

triangular Used Winsor et al. (1990), Gobas and Wilcockson (2003), Gobas and 
Arnot (2005), and knowledge of organism behavior to develop values.  

Dietary absorption 
efficiency of lipids  εL % 

mode = 75 
mean = 62  
min = 15  
max = 96 

triangular 

Data from Roditi and Fisher (1999), Berge and Brevik (1996), Gordon 
(1966), Parkerton (1993) as cited in Arnot and Gobas (2004a). These 
studies involved zebra mussels from tidal freshwater section of the 
Hudson River and polychaetes from Cape Cod intertidal flats.  
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PARAMETER SYMBOL UNIT VALUESa 
DISTRIBUTION 

TYPE SOURCE/NOTES 

Dietary absorption 
efficiency of NLOM  εN % 

mode = 75 
mean = 62  
min = 15  
max = 96 

triangular 

Data from Roditi and Fisher (1999), Berge and Brevik (1996), Gordon 
(1966), Parkerton (1993) as cited in Arnot and Gobas (2004a). These 
studies involved zebra mussels from the tidal freshwater section of 
the Hudson River and polychaetes from Cape Cod intertidal flats. 

Dietary absorption 
efficiency of water εW % 55 point estimate Value from Gobas and Arnot (2005). 

Pacific Staghorn Sculpin      

Weight WB kg mean = 0.077 
SE = 0.0037 normal 

LDWG Phase 2 data (n = 28). Values derived using a weight-
weightedg approach for each fish in a composite sample (see Section 
D.4.1.3.2 for methods). 

Lipid content vLB % mean = 2.1 
SE = 0.07 normal LDWG Phase 2 data (n = 28). 

Water contente vWB % mean = 79.0 
SE = 0.1 normal LDWG Phase 2 data (n = 28). 

Relative fraction of 
porewater ventilatedf mP unitless 

mode = 0.05 
mean = 0.06  
min = 0.02  
max = 0.1 

triangular Used Winsor et al. (1990), Gobas and Wilcockson (2003), Gobas and 
Arnot (2005), and knowledge of organism behavior to develop values. 

Dietary absorption 
efficiency of lipids  εL % 

mode = 92 
mean = 92 
min = 90 
max = 95 

triangular 

Data from Gobas et al. (1999) as cited in Arnot and Gobas (2004a). 
Based on 73-day laboratory test with adult rainbow trout 
(Oncorhynchus mykiss) and a field study of rock bass (Ambloplites 
rupestris). 

Dietary absorption 
efficiency of NLOM  εN % 

mode = 60 
mean = 58 
min = 50 
max = 65 

triangular Data from Nichols et al. (2001) as cited in Arnot and Gobas (2004a). 
Based on study with tetrachlorobiphenyl and rainbow trout.  

Dietary absorption 
efficiency of water εW % 55 point estimate Value from Gobas and Arnot (2005). 

Shiner Surfperch       

Weight WB kg mean = 0.019 
SE = 0.00043 normal 

LDWG Phase 2 data (n = 46). Values derived using a weight-
weightedg approach for each fish in a composite sample (see 
Section D.4.1.3.2 for methods). 
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PARAMETER SYMBOL UNIT VALUESa 
DISTRIBUTION 

TYPE SOURCE/NOTES 

Lipid content vLB % mean = 4.6  
SE = 0.19 normal LDWG Phase 1 and 2 data (n = 49). 

Water contente vWB % mean = 73.9  
SE = 0.3 normal LDWG Phase 2 data (n = 46). 

Relative fraction of 
porewater ventilatedf mP unitless 

mode = 0.01 
mean = 0.01  
min = 0.005  
max = 0.02 

triangular Used Winsor et al. (1990), Gobas and Wilcockson (2003), Gobas and 
Arnot (2005), and knowledge of organism behavior to develop values. 

Dietary absorption 
efficiency of lipids  εL % 

mode = 92 
mean = 92 
min = 90 
max = 95 

triangular 

Data from Gobas et al. (1999) as cited in Arnot and Gobas (2004a). 
Based on 73-day laboratory test with adult rainbow trout 
(Oncorhynchus mykiss) and a field study of rock bass (Ambloplites 
rupestris). 

Dietary absorption 
efficiency of NLOM  εN % 

mode = 60 
mean = 58 
min = 50 
max = 65 

triangular Data from Nichols et al. (2001) as cited in Arnot and Gobas (2004a). 
Based on study with tetrachlorobiphenyl and rainbow trout.  

Dietary absorption 
efficiency of water εW % 55 point estimate Value from Gobas and Arnot (2005). 

English Sole       

Weight WB kg mean = 0.247 
SE = 0.010 normal 

LDWG Phase 2 data (n = 42). Values derived using a weight-
weightedg approach for each fish in a composite sample (see Section 
D.4.1.3.2 for methods). 

Lipid content vLB % mean = 5.5  
SE = 0.20 normal LDWG Phase 2 data (n = 42). 

Water contente vWB % mean = 75.0  
SE = 0.3 normal LDWG Phase 2 data (n = 42). 

Relative fraction of 
porewater ventilatedf mP unitless 

mode = 0.01 
mean = 0.01  
min = 0.005  
max = 0.02 

triangular Used Winsor et al. (1990), Gobas and Wilcockson (2003), Gobas and 
Arnot (2005), and knowledge of organism behavior to develop values. 
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PARAMETER SYMBOL UNIT VALUESa 
DISTRIBUTION 

TYPE SOURCE/NOTES 

Dietary absorption 
efficiency of lipids  εL % 

mode = 92 
mean = 92 
min = 90 
max = 95 

triangular 

Data from Gobas et al. (1999) as cited in Arnot and Gobas (2004a). 
Based on 73-day laboratory test with adult rainbow trout 
(Oncorhynchus mykiss) and a field study of rock bass (Ambloplites 
rupestris). 

Dietary absorption 
efficiency of NLOM  εN % 

mode = 60 
mean = 58 
min = 50 
max = 65 

triangular Data from Nichols et al. (2001) as cited in Arnot and Gobas (2004a). 
Based on study with tetrachlorobiphenyl and rainbow trout.  

Dietary absorption 
efficiency of water εW % 55 point estimate Value from Gobas and Arnot (2005). 

a The mean value is shown for triangular distributions to facilitate comparison with calibration results only; it was not used in the model. Standard error was 
used to represent the SD in Crystal Ball™, assuming that values in the distribution were estimates of the mean.  

b SE was represented by an SD reported in the literature. 
c NLOC content of phytoplankton (vNP, in units of %) was calculated using the following equation: vNP = 1 – (vLP +vWP). 
d SE was represented by an SD calculated from data assumed to represent a distribution of mean values. 
e NLOM content of organism (vNB, in units of %) was calculated using the following equation: vNB = 1 – (vLB +vWB). 
f Fraction of overlying water ventilated (mO, fraction) was calculated using the following equation: mO = 1- mp. 
g The body weight-weighted average for a given composite sample was calculated by multiplying the weight of each individual fish or crab in a composite 

sample by the fraction of the total composite sample weight each represents and then summing these products. The weight-weighted average for a given 
composite sample was calculated using the following equation:  
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 Where:  WC = weight-weighted average for a given composite sample (kg) 
  Wi = individual fish or crab weight from a given composite sample (kg) 
  n = number of individual fish or crabs included in a given composite sample 

DOC – dissolved organic carbon 
dw – dry weight 
EFDC – Environmental Fluid Dynamics [Computer] Code 
IDW – inverse distance weighting 
LDWG – Lower Duwamish Waterway Group 
max – maximum 

min – minimum 
NLOC – non-lipid organic carbon 
NLOM – non-lipid organic matter 
OC – organic carbon 
PCB – polychlorinated biphenyl 
POC – particulate organic carbon 

SD – standard deviation 
RBTC – risk-based threshold concentration  
SE – standard error 
SWAC – spatially weighted average concentration 
TSS – total suspended solids 
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D.4.1 PARAMETER VALUES FROM SITE-SPECIFIC DATA 
Site-specific data from the LDW were used to derive values for eight environmental 
parameters: total PCB concentrations in sediment, percentage of sediment total 
organic carbon (TOC), total PCB concentrations in water, and five water quality 
parameters (total suspended solids [TSS], dissolved oxygen [DO], DOC, POC, 
temperature). These site-specific data were generated from various field sampling 
events conducted in the LDW.  

D.4.1.1 Sediment concentration of total PCBs and organic carbon content 
The main reason for developing the FWM was to estimate RBTCs for total PCBs in 
sediment15

The SWAC is considered to be a decision variable

 (as a SWAC) based on RBTCs in tissue. Tissue RBTCs were derived based 
on the results of the baseline risk assessments (see Section D.9 and Section 8 in the 
main body of the RI).  

16

Total PCB concentrations (Aroclor sum) in sediment and OC content were derived 
using the baseline surface sediment database (Figure D.4-1). The total PCB SWAC was 
calculated using inverse distance weighting (IDW) interpolations derived from 
1,264 surface sediment samples (Windward 2006b). The SWAC provides a less-biased 
estimate of average concentrations in areas where spatially biased sampling has 
occurred. The use of a SWAC does not address differential habitat use within the LDW 
by various species; instead, application of the SWAC assumes that all areas of the 
LDW are used equally by all species. This assumption is likely an over-simplification 
of habitat use, as discussed in Section D.7. 

 in the FWM because the total PCB 
sediment RBTC (as a SWAC) will be considered in developing PRGs in the feasibility 
study. Therefore, the total PCB concentration in sediment (as a SWAC) was 
represented by a single value (point estimate). This is consistent with the approach 
recommended by Morgan and Henrion (1990) for the treatment of decision variables. 
Representing the SWAC as a point estimate does not account for the uncertainties in 
the interpolation methodology or in the true exposure areas for modeled species. 
Effects of SWAC uncertainties on model estimates are discussed in Section D.6.2.4. 

                                                 
15 RBTCs for sediment are presented in Section 8 of the RI. RBTCs were calculated based on a best-fit 

estimate and a range based on acceptable output from the model defined by the model performance 
criterion (see Sections D.5 and D.8 for more details). 

16 Identification of a parameter as a decision variable affects how a parameter is addressed in the 
calibration of the model; decision variables are best presented as single values to be representative of 
their likely use in decision-making. 
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Figure D.4-1. Cumulative frequency of OC-normalized total PCB 

concentrations in surface sediment (log-scale) 
The IDW approach used to develop the SWAC for the FWM was described in a 
technical memorandum on the geographic information system (GIS) interpolation of 
total PCBs in LDW surface sediment (Windward 2006b). Interpolation was required 
because most of the sampling in the LDW has been focused on areas that were known 
to have elevated concentrations of chemicals of concern. The comparatively large 
number of samples collected from contaminated areas biases the overall average 
concentration high and also imparts a spatial bias (i.e., regions that were more densely 
sampled are emphasized). 

Interpolation methods were used to estimate the total PCB SWAC in the LDW surface 
sediment dataset to reduce the potential for bias. The process for creating SWAC 
estimates was developed in consultation with EPA and Ecology. The IDW parameters 
(e.g., search radius, weighting factor) were selected to optimize the ability of the IDW 
interpolation to estimate total PCB concentrations in sediment. The IDW method for 
interpolation was selected for both technical and practical reasons, including the 
accuracy of the estimates. IDW is a deterministic method in which interpolated 
estimates are made based on concentrations at nearby locations. The IDW method 
creates a continuous surface of grid cells (10 x 10 ft), in which each cell is represented 
by a single estimated concentration. These individual grid cell concentrations are 
estimated as a function of the empirically determined concentrations at nearby 
locations; empirical data points are weighted by the inverse of their distance to the 
estimated cell, with the effect that nearby data points are given more weight than 
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those farther away. The optimized interpolation resulted in a total PCB SWAC of 
380 µg/kg dry weight (dw) for the LDW from RM 0.0 to RM 5.2517

In order to develop a probability distribution for sediment organic carbon, mean and 
standard error (SE) statistics needed to be calculated. Thiessen polygons were used for 
calculating sediment organic carbon because calculation of SE statistics for Thiessen 
polygons uses only sample concentrations, and therefore, does not incorporate the 
uncertainty of the estimated concentrations of IDW cells. The sediment OC content 
was calculated using Thiessen polygons derived from 1,264 surface sediment samples. 
The spatially weighted average sediment OC content was 1.91% (Table D.4-1). 

 (Table D.4-1).  

D.4.1.2 Water data 
Water samples for the analysis of conventional parameters were collected in 2005 by 
King County as part of the Marine Ambient and Outfall Water Column Monitoring 
Program (Mickelson 2006). Water parameters were estimated for the FWM using these 
site-specific data, which included DO, temperature, TSS, DOC, and POC. POC was 
estimated from site-specific values for DOC and TOC in water column water. Water 
samples for the analysis of PCB congeners were collected in 2005 to assist in the re-
calibration of the Environmental Fluid Dynamics [Computer] Code (EFDC) model 
(King County 2005).  

Total PCB concentrations in the water column were derived from these site-specific 
data (Mickelson and Williston 2006) and output as monthly averages from the EFDC 
model (Nairn 2006, 2009).18

In 2005, water samples were collected from two depths (1 m below the water surface 
[surface samples] and 1 m above the sediment surface [bottom samples]) at each of 
two stations in the LDW (King County 2005). The two stations were located near 
RM 0.0 west of Harbor Island (LTKE03) and at the 16th Avenue Bridge (LTUM03) 
(Figure D.3-1). Samples were collected for analysis of conventional parameters (DO, 
temperature, TSS, DOC, and TOC) monthly from January through December, for a 
total of 48 samples (i.e., 24 surface samples and 24 bottom samples). Because most of 

 The distribution of total PCB concentrations in water was 
assumed to be triangular because few site-specific data were available. More data were 
available for distributions for all other water chemistry parameters, which were 
assumed to have a normal distribution. 

                                                 
17 To the extent possible, the same estimation methods (e.g., spatial interpolation, treatment of non-
detect data, boundary definitions) used to calculate the SWAC for calibration of the FWM should be 
used when the model results are applied to support risk management decisions. A new SWAC 
(350 µg/kg dw) was generated after the calibration of the FWM using a new IDW parameterization (see 
Section 4.2.2 of the RI) and the inclusion of additional surface sediment data collected as part of the RI. 
The effects of this new SWAC on model performance are discussed in Section D.6.2.3.  
18 The Environmental Fluid Dynamics [Computer] Code model, a hydrodynamic model, was created as 

part of the water quality assessment for the Duwamish River and Elliott Bay (King County 1999 
[Appendix B1]). 
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the fish and crab species being modeled spend the majority of their time in more 
saline, deeper waters in the estuary, means and SEs for each parameter were 
calculated from the 24 bottom samples (Table D.4-1). 

Water samples collected by King County in August, September, November, and 
December in 2005 were also analyzed for PCB congeners. These months were selected 
with the intention of capturing two low-flow events (August and September) and two 
high-flow events (November and December) in the LDW. The samples were analyzed 
for all 209 individual PCB congeners, and total PCBs were calculated as the sum of 
detected PCB congeners. Seven bottom samples were analyzed for PCBs.19

Table D.4-2. Total PCB concentrations in water based on empirical data and 
estimates from the EFDC model  

 The 
maximum and minimum values for the triangular distribution for the total PCB 
concentrations in water were based on the results of these seven bottom samples, as 
reported in Table 1 of the Technical Memorandum: Duwamish River/Elliott Bay/Green 
River Water Column PCB Congener Survey, Transmittal of Data and Quality Assurance 
Documentation (Mickelson and Williston 2006). These empirical data are summarized 
in Table D-4.2.  

SOURCE OF WATER DATA 

CONCENTRATION (ng/L) 

MEAN MINIMUM MAXIMUM 
Empirical data for bottom water samples 
(Mickelson and Williston 2006) 1.31a 0.185 3.14 

EFDC model data for bottom three cells  
(Nairn 2009) 1.43b 

  
EFDC model data for cells that correspond to 
water samples (Nairn 2009)  1.43b 0.1c 5.4d 

a Mean of empirical data collected at two locations (two depths each) in August, September, November, and 
December 2005. 

b Yearly mean based on monthly mean estimates from the bottom three cells throughout the LDW estimated 
from the EFDC LDW-wide model. 

c Minimum EFDC model estimate (based on 3-hour-interval model prediction) for the location where the sample 
with the minimum total PCB concentration was detected (LTUM03, bottom). 

d Maximum EFDC model estimate (based on 3-hour-interval model prediction) for the location where the sample 
with the maximum total PCB concentration was detected (LTUM03, bottom). 

EFDC – Environmental Fluid Dynamics [Computer] Code 
LDW – Lower Duwamish Waterway 
PCB – polychlorinated biphenyl 

                                                 
19 The laboratory had instrument problems while analyzing the September bottom sample from the 

Harbor Island station (LTKE03).  
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The mode of the water distribution was estimated using the output of the EFDC 
model, a hydrodynamic model created as part of a water quality assessment for the 
Duwamish River and Elliott Bay (King County 1999 [Appendix B1]). Since its 
application to the water quality assessment for the Duwamish River and Elliott Bay in 
1999, the EFDC model has been recalibrated (Nairn 2009).20 The recalibrated version of 
EFDC was used to generate output to provide total PCB concentrations for the LDW 
FWM on an LDW-wide basis and for the four modeling areas. The EFDC model 
generated estimates of total PCB concentrations every 3 hours in each prediction cell 
for 1 year.21

Average exposure concentrations were used to represent long-term exposure 
conditions averaged over the LDW because the modeled species spend long periods of 
time in the LDW (months to years) and integrate their exposure over their foraging 
range. In reality, total PCB concentration in water can vary on smaller scales and can 

 The 3-hour-interval estimated concentrations were then averaged within 
each month to derive 12 monthly average water concentrations for each prediction cell 
(Nairn 2009). Average monthly concentrations from all prediction cells in the bottom 
three water layers of the EFDC model were then averaged to represent an annual 
average total PCB concentration in the water column for the entire LDW; this 
concentration was used as the mode for the FWM (Table D.4-1). The EFDC model was 
also used to generate maximum and minimum concentrations for the locations where 
the maximum and minimum empirical water concentration data were collected 
(Table D.4-2). The model estimates for those locations bounded the range of empirical 
data; however, as described in Table D.4-1, the maximum and minimum of the 
empirical data were used to bound the triangular distribution used for the FWM. The 
EFDC modeling effort for predicting PCB water concentrations is further described in 
Attachment 3. 

                                                 
20 Updates to the EFDC model included adding LDW slips, changing KOW values for PCB partitioning, 

and adding and replacing sediment PCB data to reflect conditions after the Duwamish/Diagonal 
dredging event.  

21 A prediction cell is a three-dimensional space that represents a portion of the LDW in the EFDC 
model. Prediction cells were defined by dividing the depth, width, and length of the LDW into 
sections. The depth of the LDW was divided into 10 sections, the width was divided into 3 sections 
(with the exception of the area around Kellogg Island, which was divided into 7 sections), and the 
length (i.e., RM 0.0 to RM 5.3) was divided into 30 sections. A typical prediction cell was 820 ft long, 
165 ft wide, and one-tenth of the depth of the LDW (which varies by tidal cycle and location). Because 
depth varies from 3 to 36 ft in the LDW, the depth of water represented by the bottom three cells of 
the EFDC model varied from approximately 0.5 to 12 ft. Note that the EFDC model referred to in 
Section 3 of the main body of the RI, where the sediment transport model is discussed, had 7 model 
cells across the LDW versus the 3 model cells discussed above. The longitudinal grid resolution was 
also greater in the along-channel direction, using 80 cells of variable length to replace 30 cells in the 
configuration used to support the FWM. The coarser grid configuration was used in the EFDC model 
supporting the FWM in order to take advantage of the previous configuration and calibration for PCB 
and other chemical simulations and to avoid the lengthy simulation times that would be required with 
the more refined grid configuration.  
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also fluctuate daily and seasonally, as demonstrated by the EFDC model. For example, 
on a prediction cell basis, the maximum annual average concentration was predicted 
to be 16 ng/L, compared with an LDW-wide average of 1.3 ng/L. The total PCB 
concentration in individual prediction cells can vary by a factor of 6 or more during a 
day, as tidal conditions change (Nairn 2009). Therefore, while the FWM evaluates 
exposures over the long-term, some species such as English sole could have short-term 
exposures to water PCB concentrations much higher than the long-term spatial 
average concentrations. Seasonal variability has also been demonstrated in the LDW 
and elsewhere. Studies of the Kalamazoo, Hudson, and Grasse Rivers have 
demonstrated that during late spring and summer (i.e., during periods of low flow), 
PCBs can be transferred from the sediment to the water column (dissolved phase) at 
rates that are higher than those estimated by standard chemical fate and transport 
models (Thibodeaux and Bierman 2003). The model predicted just such seasonal 
changes during low-flow periods. Higher concentrations in water just above the 
sediment surface were estimated on the benches in a few specific areas with higher 
sediment concentrations. These higher concentrations were included in the EFDC 
model output used to generate the average concentrations used in the FWM. Dilution 
and mixing tend to diminish the importance of this contribution over time.  

The EFDC model does not simulate the effect of temperature on the physical 
properties of PCB compounds, nor does it include any simulation of biological 
activity. The temperature in the LDW surface water varied between 4°C and 17°C, and 
the near-bottom water ranged between 7°C and 14°C based on historical King County 
data. No information is available on the relative amount of biological activity or the 
influence of that activity on stabilizing or destabilizing sediments. The EFDC model 
was calibrated to water column PCB concentrations obtained between August and 
December. This period of calibration should encompass variations resulting from 
changes in temperature and biological activity. Even without simulating temperature 
or biological effects, predicted concentrations tend to increase in late summer and 
decline afterwards, following the same trend as the empirical observations (Nairn 
2009). While consideration of these processes could lead to potential improvements in 
model calibration, the existing level of calibration suggests that the impact is likely to 
be small.  

Because the LDW water samples (Table D.4-2) were collected in the middle of the 
navigation channel rather than directly above the benches, where PCB concentrations 
are known to be the highest, it is possible that the extreme high end of the water PCB 
range was not captured in the empirical data. However, because the PCB water 
concentration used in the FWM represents a yearly average of the exposure 
throughout the entire LDW, the uncertainty associated with the variability in LDW 
water concentrations is minimized.  

The bottom three cells from the EFDC model, which represent 1 to 12 ft of water depth, 
were selected to represent the exposure of all species to PCBs in the water column (i.e., 
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was set equal to the mode of water concentration triangular distribution). Although 
different species occupy different water depths in the LDW, and thus could be exposed 
to somewhat different concentrations of waterborne PCBs, most of the species modeled 
(e.g., English sole, crabs, clams, benthic invertebrates) spend the majority of their lives 
at or near the sediment/water interface. The FWM is not amenable to assigning 
different PCB concentrations in water to different species. Instead, the potentially 
higher exposure of organisms dwelling on the river bottom to chemicals present in 
sediment is accounted for by the species-specific porewater ventilation rate. The degree 
of porewater exposure was set proportional to the porewater ventilation rate assumed 
for each modeled species. Species with high porewater exposure (e.g., benthic 
invertebrates) had high porewater ventilation rates; species with low porewater 
exposure (e.g., shiner surfperch) had low porewater ventilation rates. The total PCB 
concentrations in porewater were estimated in the FWM based on equilibrium 
partitioning with sediment.  

D.4.1.3 Tissue data 
Site-specific tissue data for target species and benthic invertebrates, including percent 
lipids, percent moisture, body weights, and total PCB concentrations, were generated 
in a series of sampling events, including the larger datasets derived as part of the RI. 
Data from different sampling events identified as acceptable for use in the RI 
(Windward 2005j) were combined and used for the FWM (Table D.4-3). Phase 1 data 
for Dungeness crabs and shiner surfperch were used; Phase 1 data for other species 
were not used because Phase 1 composite samples were not whole-body samples (i.e., 
only fillet [fish] and edible meat [crabs] were available). Body weights, water content, 
and lipid content data were used as input values for the FWM (Table D.4-3). Total PCB 
concentrations were used in model calibration, as discussed in Section D.5. 
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Table D.4-3. Tissue datasets used in the FWM 

YEAR SPECIES TISSUE TYPE 

NO. OF INDIVIDUALS 
PER COMPOSITE 
TISSUE SAMPLE 

NO. OF COMPOSITE 
TISSUE SAMPLES 

ANALYZED PARAMETER SOURCE 
LDW RI      

2005 

Dungeness crab 
edible meat 5 3 

weight, lipid content, water 
content (from % solids), PCB 
Aroclors 

Windward (2006a) 

hepatopancreas 5 3 

slender crab 
edible meat 5 1 

hepatopancreas 10 1 

English sole 
whole body 5 11 

paired skin-on fillet and 
remaindera 5 10 

shiner surfperch whole body 10 22 

Pacific staghorn sculpin whole body 10 4 

2004 

benthic invertebrates whole body > 100 20 weight, lipid content, PCB 
Aroclors, PCB congenersb 

Windward (2005a, 
b) 

clams whole body  19 – 52 14 
weight (from length data), lipid 
content, water content (from % 
solids), PCB Aroclors 

Dungeness crab 
edible meat 5 7 

weight, lipid content, water 
content (from % solids), PCB 
Aroclors 

Windward (2005c, 
e) 

hepatopancreas 6 – 15 3 

slender crab 
edible meat 5 12 

hepatopancreas 15 – 18 4 

English sole whole body 5 21 

Pacific staghorn sculpin whole body 7 – 10 24 

shiner surfperch whole body 9 – 10 24 
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YEAR SPECIES TISSUE TYPE 

NO. OF INDIVIDUALS 
PER COMPOSITE 
TISSUE SAMPLE 

NO. OF COMPOSITE 
TISSUE SAMPLES 

ANALYZED PARAMETER SOURCE 
King County CSO water quality assessment for the Duwamish River and Elliott Bay  

1997 
Dungeness crab 

edible meat 3 2 lipid content, water content (from 
% solids), PCB Aroclors King County (1999)  hepatopancreas 3 1 

shiner surfperch whole body 10 3 lipid content, PCB Aroclors 

a The remainder is the portion of fish that remains after the removal of the skin-on fillet. These remainder and fillet data were used to estimate whole-body 
English sole concentrations as specified in the quality assurance project plan (Windward 2005i) and the data report (Windward 2006a). 

b PCB congener data were used in the derivation of log KOW values.  
CSO – combined sewer overflow 
FWM – food web model 
PCB – polychlorinated biphenyl 
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D.4.1.3.1 Lipid and water content 
Tissue composite samples collected from the LDW were used to determine mean and 
SE estimates for lipid content (vLB) and water content (vWB) for fish, crabs, clams, and 
benthic invertebrates. Water content for benthic invertebrates and lipid content for 
juvenile fish were derived from the literature (Table D.4-1). Water content (VWB) was 
calculated from total solids using the following equation: 

 ( )solids total100  WBv −=  Equation D.4-2 

Ten of the twenty-one English sole samples in the 2005 tissue dataset were paired 
English sole fillet and remainder samples. Whole-body lipid content for each of these 
English sole whole-body composite samples was calculated using the following 
equation: 
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Where: 

VLWB = lipid content of calculated whole-body composite sample (%) 
VLF = lipid content of fillet composite sample (%) 
VLR = lipid content of remainder composite sample (%) 
WF = weight of fillet composite sample (kg) 
WR = weight of remainder composite sample (kg) 

Lipid content is a particularly important parameter in the bioaccumulation of 
hydrophobic chemicals. The lipid content of fish and crab collected from the LDW 
varied within each sampling event and from year to year. Seasonal differences may 
have also contributed to differences in lipid content in the samples collected in the 
1990s relative to those collected for the RI. The variability in lipid contents could be the 
result of variability in food abundance, food type, changing dietary preferences, or a 
myriad of other factors that could affect the condition of fish and crabs. Figure D.4-2 
shows the available lipid content data for whole-body English sole and shiner 
surfperch and in Dungeness and slender crab edible tissue samples. Graphs 
presenting variability in lipid and PCB concentrations over time are presented in 
Appendix E.5. 
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Figure D.4-2. Variability in fish and crab lipid content  
The percent total solids content used to calculate water content for each of these 
English sole whole-body composite samples was calculated using the following 
equation:  
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Where: 
VTSWB = total solids content of calculated whole-body composite sample (%) 
VTSF = total solids content of fillet composite sample (%) 
VTSR = total solids content of remainder composite sample (%) 
WF = weight of fillet composite sample (kg) 
WR = weight of remainder composite sample (kg) 
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Mean and SE estimates of whole-body lipid and water contents were calculated for 
Dungeness and slender crabs based on a combination of edible meat composite 
samples with corresponding hepatopancreas composite samples from the same crabs. 
Whole-body percentages of lipid or moisture content for Dungeness and slender crabs 
were estimated using the following equation: 

 Vwb = (Vh x Fh) + (Vem x Fem) Equation D.4-5 

Where: 
Vwb = lipid or moisture content in whole-body crabs (%) 
Vh = lipid or moisture content in hepatopancreas of crabs (%) 

Vem = lipid or moisture content in edible meat of crabs (%) 

Fh = fraction of whole-body weight consisting of hepatopancreas weight  
Fem = fraction of whole-body weight consisting of edible meat weight 

The hepatopancreas and edible meat fractions were estimated to be 0.31 and 0.69, 
respectively, based on the ratio of wet masses of these tissues in a 16.6-cm Dungeness 
crab22 dissected at Windward Environmental LLC.23

Juvenile fish in the FWM represent small fish that would serve as prey for fish and 
crab species, such as Pacific staghorn sculpin and crabs. Juvenile shiner surfperch and 
juvenile starry flounder were the most abundant small fish (< 100 mm) captured in 
trawls during Phase 2 sampling events conducted in late summer (Windward 2005c, 
2006a). Juvenile shiner surfperch and juvenile starry flounder represented 54 and 30%, 
respectively, of the non-target fish catch in 2004,

 Similar relative masses for edible 
meat and hepatopancreas were presented in Atar and Secer (2003).  

24

Because they were not target fish during 2004 and 2005 sampling events, tissue data 
for juvenile starry flounder and juvenile shiner surfperch were not available (with the 
exception of limited weight data). Therefore, estimates for juvenile fish mean lipid 
content were calculated using Phase 2 adult shiner surfperch and adult English sole 
data (Table D.4-1). Because juvenile fish lipids are approximately 50% of adult lipid 
values (Gobas and Arnot 2005; Robards et al. 1999), mean lipid content for juvenile 
fish (2.5%) was estimated as 50% of the combined mean lipid content of adult shiner 
surfperch and adult English sole. The selection of this value was supported by the fact 

 and 40 and 42%, respectively, in the 
2005 sampling event. Thus, these species are likely prey for Pacific staghorn sculpin 
and crabs in the LDW.  

                                                 
22 Maximum width of the shell from tip of spine to tip of spine. 
23 A live Dungeness crab was purchased and dissected at Windward to determine the relative weights of 

edible meat and hepatopancreas. The weights of the crab’s edible meat and hepatopancreas were 158 g 
and 49 g, respectively. 

24 Non-target fish were individual fish not retained for tissue analysis either because they were too 
small or the wrong species. Each non-target fish captured was identified to species, measured (length), 
counted, and then returned to the LDW. 
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that 2.5% was both the median and the mode of mean lipid content values reported for 
19 juvenile and small fish species eaten by salmon in the Bering Sea (Nomura and 
Davis 2005). Juvenile fish water content was based on Phase 2 adult shiner surfperch 
data.25

D.4.1.3.2 Body weights 

 

Mean and SE estimates for fish and crab weights (WB) were calculated based on the 
average whole-body weight of fish and crabs included in composite samples (WC) 
collected in 2004 and 2005. The average whole-body weight for each fish or crab 
composite sample was calculated as a body weight-weighted average to account for 
the fact that composite samples included fish (or crabs) with different weights (kg), 
and thus some fish (or crabs) contributed more tissue mass (kg) to the composite 
sample than others. The body weight-weighted average for a given composite sample 
was calculated using Equation D.4-6.  

 ∑ ∑=




















×=
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i
iC W

WWW   Equation D.4-6 

Where: 
WC = body weight-weighted average for a given composite sample (kg) 
Wi = individual fish or crab weight from a given composite sample (kg) 
n = number of individual fish or crabs included in a given composite 

sample 

Mean weights of all composite samples were then calculated using the following 
equation: 

 
n

W
  W

(i...n) C
B

∑=  Equation D.4-7 

Where:  
WB = mean weight for a given species of fish or crab (weight of biota) (kg) 
WC  = body weight-weighted average for a given composite sample (kg) 
n = number of fish or crab composite samples 

Because the benthic invertebrate compartment was defined as a species assemblage, an 
estimate of the mean body weight across species (or other taxonomic groups) was 
needed to define mean and SE values for benthic invertebrates. Estimates of benthic 
invertebrate body weights in samples analyzed for PCBs were based on abundances of 
major taxonomic groups (i.e., annelids, crustaceans, mollusks, and miscellaneous taxa) 
of benthic invertebrates in taxonomy samples collected in 2004 (Windward 2005d) 

                                                 
25 Lipid content values for juvenile fish were based on the literature (Table D.4-1). 
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combined with weight data of major taxonomic groups from samples analyzed for 
PCBs (Windward 2005b).  

To estimate individual clam weights in the LDW, a regression relationship was 
developed between length and weight data for 609 individual Mya arenaria clams from 
the 2003 LDW intertidal and catch-per-unit effort surveys26

 WClam = 0.106 × (LClam)2.9974 Equation D.4-8 

 (Windward 2004b). This 
regression was needed because lengths, but not weights, were determined in the 2004 
sampling event for clams; clams collected in 2004 were analyzed for PCBs. Average 
clam weight estimates for the 14 clam composite samples collected in 2004 were 
calculated using 2004 mean length data from those samples (Windward 2005b) and the 
following regression equation developed from the 2003 data: 

Where: 

WClam = weight of clam (g) 
LClam = length of clam (cm) 

Average and SE estimates of clam weights were calculated from the 14 mean 
composite sample weights calculated using Equation D.4-7. 

D.4.1.4 Estimation of log KOW for PCBs 
The concentration-weighted average log KOW value for total PCBs was estimated using 
site-specific concentrations of individual PCB congeners in benthic invertebrate tissue 
and the log KOW values for individual PCB congeners from the literature 
(Equation D.4-9). A concentration-weighted average log KOW was calculated using 
Equation D.4-9 for the eight benthic invertebrate tissue samples for which all 
209 individual PCB congeners were analyzed (Windward 2005a) (Table D.4-4). PCB 
congener-specific log KOWs were taken from Hawker and Connell (1988). 

 
∑

∑ ×
= =

i

OWi

n

1i
i

OW C

KlogC
K log Average   Equation D.4-9 

Where: 
Ci = Detected concentration of PCB congener i (µg/kg ww) 
Log KOWi = log KOW of PCB congener i (L/kg)  
n = number of detected PCB congeners 

 

                                                 
26 The regression was developed using Mya arenaria data. Clam tissue samples collected from the LDW 

consisted mostly of Mya arenaria. A few composite samples had 2 to 3 Macoma nasuta individuals 
compared to 17 to 19 Mya arenaria. All other composite samples were composed only of Mya arenaria. 
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Table D.4-4. Weighted log KOWs for benthic invertebrate composite samples 

SAMPLE ID 
WEIGHTED LOG KOW 

(L/kg) 
LDW-B1b-T 6.6 

LDW-B2a-T 6.5 

LDW-B3b-T 6.5 

LDW-B4b-T 6.5 

LDW-B5a-T 6.4 

LDW-B8a-T 6.9 

LDW-B9b-T 6.5 

LDW-B10a-T 6.5 

Mean 6.6 

Standard error 0.05 

ID – identification  
Kow – octanol water partition coefficient 
 

The decision to use a log KOW based on benthic invertebrate tissue data was made in 
collaboration with EPA and NOAA. The mean and SE of the eight weighted log KOW 
values for benthic invertebrates were used to define the normal distribution for log 
KOW. The average log KOW derived based on the pattern of PCB congeners in all 
available tissue types (i.e., fish, crabs, shellfish, and invertebrates) was the same as the 
average derived using only benthic invertebrate samples (Table D.4-5).  

Table D.4-5. Average weighted log KOWs for LDW species 

SPECIES 
NUMBER OF 
SAMPLES 

WEIGHTED LOG KOW (L/kg) 
RANGE AVERAGE 

English sole 7 6.5 – 6.6 6.6 

Pacific staghorn sculpin 8 6.6 – 6.8 6.7 

Starry flounder 1 6.6 6.6 

Shiner surfperch 9 6.4 – 7.0 6.7 

Dungeness crab 5 6.5 – 6.7 6.6 

Slender crab 7 6.6 6.6 

Benthic invertebrates 8 6.4 – 6.9 6.6 

Clams 8 6.2 – 6.8 6.4 

Overall 53 6.2 – 7.0 6.6a 

a The overall average was calculated using data from the 53 individual samples; it was not determined from the 
species averages.   

Kow – octanol water partition coefficient 
LDW – Lower Duwamish Waterway 
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D.4.2 PARAMETER VALUES FROM LITERATURE DATA 
Literature sources were used to derive water and lipid content for phytoplankton, 
weight and water and lipid content for zooplankton, water content for benthic 
invertebrates, and lipid content for juvenile fish. In addition, literature sources were 
used to derive values for fraction of porewater ventilated for all species, diets for all 
species, and densities for lipids and water (see Table D.4-1 for a description of 
methods and sources). Methods for determining values for these parameters are 
discussed below.  

D.4.2.1 Values for organism lipid, water, and NLOC content and weight 
Phytoplankton water and lipid content were derived from one study that reported 
lipid and NLOC content data for phytoplankton and macroalgae in False Creek, 
Burrard Inlet, Vancouver, British Columbia (Mackintosh et al. 2004). Data for green 
algae, brown algae, and phytoplankton were used because the phytoplankton/algae 
compartment in the model represents both phytoplankton and macroalgae. In 
Mackintosh et al. (2004), green and brown macroalgae samples were collected by 
hand, and plankton samples were collected using a 236-µm plankton tow net. The 
plankton tow net collected both phytoplankton and microzooplankton. Because 
microzooplankton are the same size as phytoplankton (20 to 200 µm), they are 
normally included in bulk analyses of phytoplankton as part of a constituent analysis 
(Olson 2006). Therefore, most marine FWMs include microzooplankton as part of their 
phytoplankton compartment (Olson 2006).  

Mackintosh et al. (2004) reported lipid and NLOC content data for these species 
assemblages. Because phytoplankton and algae have low lipid concentrations, NLOC 
is an important organic chemical storage phase in these organisms. NLOC, which 
makes up a fraction of NLOM, is used rather than NLOM for phytoplankton/algae 
because it is a better predictor of organic chemical content in phytoplankton 
(Skoglund and Swackhamer 1999). Water content for phytoplankton was calculated 
from NLOC using the following equation: 

 ( )NLOC100  content water −=  Equation

Where: 

 D.4-10 

 NLOC = non-lipid organic carbon content (%) 

Mean and SE values of water and lipid content percentages were calculated across 
green algae, brown algae, and plankton (Table D.4-1). 

Zooplankton lipid and water content were derived from a study in Maizura Bay, 
Japan (Kuroshima et al. 1987). In this study, five 1-month average values for lipid and 
water content were reported. Water content for each monthly average was used to 
convert lipid content from dry to wet weight.  
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Zooplankton body weights were derived from a study in Budd Inlet, Puget Sound, 
Washington (Giles and Cordell 1998). Twenty-one zooplankton samples were 
collected from six stations over 12 months. Zooplankton samples contained 
crustaceans, cnidarians, larvaceans, and polychaetes. Dry weights were converted to 
wet weights assuming 90% water content. 

Benthic invertebrate water content was derived from the literature. Mean and range 
data for the water content of bivalves, isopods, amphipods, and cladocerans reported 
in an Oak Ridge National Laboratory publication (Sample et al. 1997) were used to 
derive mode, maximum, and minimum statistics of a triangular distribution for 
benthic invertebrate water content. 

The SD value for juvenile fish lipids27

D.4.2.2 Diets 

 (0.6%) was derived from a study of salmon prey 
fish in the Bering Sea (Nomura and Davis 2005) as the SE of lipid content for 
19 juvenile and small fish species (0.3%) multiplied by a factor of 2. The SE was 
multiplied by 2 to account for variation in lipid values within species. In the Bering 
Sea study, samples were collected during the summer and fall of a single year and 
thus did not capture potential variation throughout the entire year or from year to 
year.  

Simplifying assumptions must be made when estimating diets of aquatic species 
because ecosystems are complex, dynamic environments that cannot be fully 
characterized in a quantitative manner without a high level of uncertainty. Ecology, 
behavior, feeding observation studies, and stomach content analyses were considered 
in the creation of the simplified uptake routes and plausible dietary scenarios were 
developed to reflect average diets. Stomach content analyses were the dominant 
sources used in the creation of dietary scenarios. 

Different dietary scenarios were created to represent the variability and uncertainty in 
the average feeding preference of the LDW resident species being modeled 
(Windward 2005h). To support the probabilistic approach used to calibrate the FWM, 
it was necessary to develop probability distributions for each dietary item for each 
species. Triangular distributions were assumed for each dietary item with mode, 
maximum, and minimum values derived from the dietary scenarios.28

Dietary scenarios were established for all species except phytoplankton and 
zooplankton. Although some phytoplankton species consume other plankton or 
detritus (e.g., mixotrophic dinoflagellates), the phytoplankton/algae compartment 

  

                                                 
27 Mean lipid content for juvenile fish (2.5%) was estimated as 50% of the combined mean lipid content 

of adult shiner surfperch and English sole (Section D.4.1.3.1). 
28 Dietary triangular distributions for clams were derived from the literature and best professional 

judgment (see Table D.4-7). 
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was assumed to represent only photosynthesizing organisms. The diets of 
zooplankton were assumed to consist entirely of phytoplankton.  

D.4.2.2.1 Fish and crab dietary scenarios 
Three dietary scenarios were created for each target fish and crab species, with the 
exception of Dungeness crab, for which four dietary scenarios were created. Diets of 
fish and crabs are difficult to characterize because they likely vary by location, season, 
age, and size class. Fish and crab diets are also difficult to quantify in terms of mass or 
volume fractions because stomach content analyses favor items that are digested more 
slowly. In addition, certain feeding habits, such as scavenging or extensive mastication 
of food items, make food-item species identification difficult. 

Although the FWM has five compartments, four compartments serve to categorize 
dietary prey species for fish or crabs: phytoplankton/algae, zooplankton, benthic 
invertebrates, and juvenile fish. The two benthic invertebrate compartments were 
combined into a single prey compartment to represent scavenger/predator/detritivore 
benthic invertebrates as well as small filter-feeding benthic invertebrates.29 These 
species were combined into a single compartment because the empirical benthic 
invertebrate data from the LDW were available as composite samples with multiple 
species and because prey preference information is limited at the level of specific 
benthic invertebrate species. Zooplankton represent herbivorous invertebrates exposed 
to chemicals in the water column.30

Sediment is also a dietary item for fish or crabs. In order to create dietary scenarios for 
each fish and crab species, it was necessary to assign each species or organism type 
identified in stomach content studies to one of the four compartments above or to 
sediment. Fish and crabs consume a diversity of prey items, some of which were not 
represented in the above compartments (e.g., juvenile crabs and shrimp). As discussed 
below, shrimp and juvenile crabs were represented by benthic invertebrates or 
zooplankton in the dietary scenarios. 

  

Three dietary scenarios were created for fish species and slender crab, which are all 
opportunistic feeders. Four dietary scenarios were created for Dungeness crabs 
(Table D.4-6). In general, Dietary Scenarios 1 and 2 were statistical estimates of the 
organisms’ diets based on stomach content analyses presented in the literature. 
Dietary Scenario 2 was similar to Dietary Scenario 1, except that juvenile crab or 
shrimp prey items in the dietary studies were represented by zooplankton instead of 
benthic invertebrates. Zooplankton are a reasonable surrogate for juvenile crabs and 
shrimp because zooplankton, juvenile crabs, and shrimp are primarily exposed to 

                                                 
29 Large clams, Mya arenaria, were modeled separately (see Section D.7.3). 
30 Weight, lipid and water content, and dietary absorption efficiencies for the zooplankton compartment 

were derived solely from literature data for macrozooplankton (copepods, crustaceans, cnidarians, 
larvaceans, and polychaetes). 
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PCBs in water, unlike benthic invertebrates, which are in closer association with the 
sediment. Dietary Scenario 3 was created from studies that considered organism 
ecology and behavior in addition to stomach content analyses. Dietary Scenario 3 was 
the only scenario that included sediment as a fraction of the diet; sediment was 
assumed to be 10% of the diet of all fish and crab species for this scenario. Dungeness 
crab was the only species with a fourth dietary scenario. This scenario was based on an 
additional literature source that quantified stomach contents using a different metric 
(Gotshall 1977). These dietary scenarios were used to develop probability distributions 
applied in the FWM, as discussed in Section D.4.2.2.3. 

Table D.4-6. Fraction of prey items consumed by fish and crab species in the 
four dietary scenarios 

SPECIES 
DIETARY 

SURROGATE 

FRACTION OF DIETa 

SOURCES SCENARIO 1b SCENARIO 2c SCENARIO 3d SCENARIO 4b 

Juvenile fish 

zooplankton 0.07 0.17 0.05 na 
Fresh et al. (1979); 
Miller et al. (1977); 
Wingert et al. (1979) 

benthic 
invertebrates 0.93 0.83 0.85 na 

sediment 0 0 0.10 na 

Slender 
crab 

zooplankton 0 0.12 0 na 

Bernard (1979) 
benthic 
invertebrates 0.99 0.87 0.90 na 

juvenile fish 0.01 0.01 0 na 

sediment 0 0 0.10 na 

Dungeness 
crab 

zooplankton 0 0.48 0 0 
Stevens et al. (1982) 
for Scenarios 1 
and 2; Gotshall 
(1977) for Scenario 4  

benthic 
invertebrates 0.63 0.16 0.75 0.75 

juvenile fish 0.37 0.36 0.15 0.25 

sediment 0 0 0.10 0 

Pacific 
staghorn 
sculpin 

zooplankton 0 0.37 0.25 na 

Fresh et al. (1979); 
Miller et al. (1977); 
Wingert et al. (1979) 

benthic 
invertebrates 0.56 0.19 0.50 na 

fish 0.44 0.44 0.15 na 

sediment 0 0 0.10 na 

Shiner 
surfperch 

zooplankton 0.14 0.21 0.10 na 
Fresh et al. (1979); 
Miller et al. (1977); 
Wingert et al. (1979) 

benthic 
invertebrates 0.86 0.79 0.80 na 

sediment 0 0 0.10 na 

English sole 

phytoplankton/ 
algae 0.08 0.07 0 na 

Fresh et al. (1979); 
Wingert et al. (1979) 

zooplankton 0 0.05 0 na 

benthic 
invertebrates 0.92 0.88 0.90 na 

sediment 0 0 0.10 na 
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a Unidentifiable prey items were not included in calculations (fractions were normalized without unidentified 
items). 

b Crab and shrimp prey were assigned to the benthic invertebrate compartment. 
c Crab and shrimp prey were assigned to the zooplankton compartment. 
d Ten percent incidental sediment consumption was assumed for all fish and crab species. For Pacific staghorn 

sculpin, crab and shrimp prey were assigned to the zooplankton compartment. 
na – not available; no scenario investigated 

D.4.2.2.2 Benthic invertebrate dietary scenarios 
Benthic invertebrate communities in the LDW are composed of many species from 
numerous phyla within multiple feeding guilds. The 20 benthic invertebrate 
composite tissue samples collected from the LDW in 2004 consisted primarily of 
annelids (polychaetes), crustaceans (e.g., amphipods, isopods, cumaceans, copepods, 
decapods), and small mollusks (e.g., bivalves [Macoma sp.] and gastropods). 
Miscellaneous invertebrates included flatworms (Platyhelminthes), cnidarians, 
nematodes, and nemertines. Two dietary scenarios were created for benthic 
invertebrates to encompass the diversity of feeding modes in this multi-species 
compartment (Table D.4-7).  

Table D.4-7. Fraction of prey items consumed by benthic invertebrates under 
the two dietary scenarios  

BENTHIC INVERTEBRATE 
DIETARY ITEM 

DIETARY FRACTION 
DIETARY SCENARIO 1 DIETARY SCENARIO 2 
MEAN RANGE MEAN RANGE 

Phytoplankton/algae 0.11 0.01 – 0.16 0.11 0.01 – 0.16 

Zooplankton 0.05 0.01 – 0.07 0.12 0.02 – 0.17 

Sediment 0.84 0.77 – 0.99 0.77 0.67 – 0.97 

 

Benthic invertebrate dietary scenarios were established by estimating percent feeding 
guilds in benthic invertebrate samples and then assigning percentages of each dietary 
item to feeding guilds. Average percent feeding guilds (deposit feeders or detritivores, 
suspension feeders, and carnivores) were estimated for all LDW subtidal31 benthic 
samples based on the literature32

                                                 
31 Subtidal samples were used because is was necessary to compare species composition in samples 

collected for chemical analysis of tissue and samples collected for taxonomy, and sampling procedures 
were consistent for tissue and taxonomy samples in the subtidal. 

 and information on major taxonomic groups in each 
sample (Windward 2005b). Each feeding guild was assigned percentages of benthic 
invertebrate dietary items, including phytoplankton, zooplankton, and sediment. Two 

32 Various sources were used to determine feeding types of invertebrates identified in the LDW benthic 
invertebrate samples (Barnes and Mann 1980; California Academy of Sciences 2002; Cruz-Rivera and 
Hay 2001; Fauchald and Jumars 1979; Harbo 2001; Jensen 1995; Kozloff 1983; MarLIN 2002, 2004, 2005; 
Museum Victoria 1996; Palaeos 2004; Ricketts et al. 1985; Shimek 2003, 2004; Word 1990). 
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dietary scenarios were developed by having two different sets of assumptions about 
what dietary items were consumed by carnivores.  

Dietary Scenario 1 was constructed assuming that carnivores consumed 100% 
sediment. Dietary Scenario 2 was constructed assuming that carnivores consumed 50% 
zooplankton and 50% sediment. Because the FWM does not allow for a fraction of a 
modeled species diet coming from their own model compartment and because some 
of the species in the benthic invertebrate samples are carnivores that eat other species 
also in the benthic invertebrate samples, it was necessary to assign a surrogate prey 
item to represent “cannibalism” within benthic invertebrates. Because total PCB 
concentrations in sediment were more similar to those in benthic invertebrates than in 
plankton or juvenile fish and because benthic invertebrates are in close association 
with sediment, sediment was used as a surrogate for benthic invertebrate prey 
consumed by benthic invertebrate carnivores. Zooplankton were used as a dietary 
item for carnivores to represent prey items exposed primarily to the water column. 
Both dietary scenarios assumed that suspension feeders consumed 30% zooplankton 
and 70% phytoplankton/algae and that deposit feeders consumed 100% sediment. 
Even though suspension feeders and deposit feeders consume a significant amount of 
detritus, a “detritus” compartment was not modeled because there were insufficient 
data to generate values for such a compartment. Surrogate prey items for detritus 
included both sediment (benthic detritus) and phytoplankton (water column detritus).  

D.4.2.2.3 Probability distributions for diets 
To calibrate the FWM using a probabilistic approach, probability distributions were 
developed for diets. Triangular distributions were assumed for diets because there 
were limited data (Table D.4-8). Because the dietary scenarios for each species were 
created using different assumptions, they represented a range of variability and 
uncertainty in the average diets (e.g., variability and uncertainty in mean 
population-level feeding preferences). Therefore, dietary scenarios served as the 
source of information from which dietary probability distributions were developed. 
Input on the relative fractions of phytoplankton and/or zooplankton consumed by 
benthic invertebrates, clams, juvenile fish, and shiner surfperch from NOAA and EPA 
also contributed to the development of dietary distributions (Field 2006). Mean values 
are presented in addition to modes (Table D.4-8) to facilitate comparison with post 
calibrated values, which are presented as mean, maximum, and minimum values 
(Attachment 2). 
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Table D.4-8. Summary of triangular dietary distributions for LDW food web model 

SPECIES 

DIETARY ITEM 

SEDIMENT PHYTOPLANKTON ZOOPLANKTON BENTHIC INVERTEBRATES JUVENILE FISH 
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M
O

D
E 
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Benthic invertebrates 0.62 0.93 0.79 0.78 0.06 0.21 0.16 0.14 0.01 0.17 0.05 0.08 0 0 0 0 0 0 0 0 

Clam  0.30 0.60 0.45 0.45 0.40 0.60 0.50 0.50 0 0.10 0.05 0.05 0 0 0 0 0 0 0 0 

Juvenile fish 0 0.01 0 0 0 0 0 0 0.3 0.87 0.50 0.56 0.13 0.70 0.50 0.44 0 0 0 0 

Slender crab 0 0.05 0 0.02 0 0 0 0 0 0.12 0.12 0.08 0.86 0.99 0.87 0.91 0.01 0.01 0.01 0.01 

Dungeness crab 0 0.05 0 0.02 0 0 0 0 0 0.68 0.48 0.39 0.16 0.84 0.16 0.39 0.16 0.58 0.36 0.37 

Pacific staghorn 
sculpin 0 0.05 0 0.02 0 0 0 0 0 0.50 0.25 0.25 0.04 0.83 0.50 0.46 0.17 0.68 0.25 0.37 

Shiner surfperch 0 0.01 0.01 0.01 0 0 0 0 0.15 0.72 0.35 0.41 0.28 0.85 0.64 0.59 0 0 0 0 

English sole 0 0.10 0.01 0.04 0.05 0.10 0.06 0.07 0 0.09 0.05 0.05 0.86 0.90 0.88 0.88 0 0 0 0 

LDW – Lower Duwamish Waterway 
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D.4.2.3 Default values 
For several parameters, literature-derived values from previous applications of the 
Arnot and Gobas model (Arnot and Gobas 2004a; Gobas and Arnot 2005) were used to 
estimate values and statistical descriptors. There were insufficient site-specific data 
and limited new literature data to derive new values or probability distributions for 
these parameters. 

Point estimate values for eight parameters were taken directly from applications of the 
model for the Great Lakes (Arnot and Gobas 2004a) and San Francisco Bay (Gobas and 
Arnot 2005). The eight parameters were the filter feeder particle scavenging efficiency 
(σ), the disequilibrium factors for DOC and POC partitioning (DDOC, DPOC), the 
proportionality constants that quantify the similarity in phase partitioning of DOC 
and POC relative to that of octanol (αDOC, αPOC), the proportionality constant that 
expresses the sorption capacity of NLOC relative to octanol (βOC), the dietary 
absorption efficiency of water (εW), and the rate constant for the growth of 
phytoplankton/algae (kG).  

Values for statistical descriptors (e.g., mean and SD) of probability distributions for the 
proportionality constant expressing the sorption capacity of NLOM relative to that of 
octanol, fractions of porewater and overlying water ventilated by all species (except 
plankton), dietary absorption efficiencies of lipids and NLOM, as well as values for 
resistance to chemical uptake through aqueous and organic phases for 
phytoplankton/algae were also derived from these previous applications of the Arnot 
and Gobas FWM.  

D.5 Calibration  

Calibration is a process of deriving a set of FWM parameter values that optimizes the 
ability of the FWM to estimate total PCB concentrations in tissues that match empirical 
data as closely as possible. This process is important because proper calibration should 
improve the FWM’s performance in estimating RBTCs in sediment (Section D.9). 
However, improving the ability of the model to match empirical data does not 
necessarily mean that the “true” values for each parameter have been identified. 
Numerous combinations of parameters can result in similar estimates. The fact that a 
model has the ability to accurately estimate concentrations using the calibration 
dataset does not necessarily indicate that the model will accurately predict actual 
concentrations under all conditions. 

The FWM is a steady-state model (i.e., it assumes that concentrations do not change as 
a function of time). Thus, it was not designed to estimate changes in tissue 
concentrations resulting from short-term physical perturbations in the system (e.g., 
seasonal influences, such as changing prey availability, or short-term physical 
disturbances, such as dredging). The FWM estimates average conditions that are 
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assumed to be stable as a function of time. Therefore, the empirical dataset selected for 
the calibration process is important; to be effective, the calibration data set should 
represent “average” conditions expected in the LDW.  

The empirical data (i.e., total PCB concentrations in tissues collected from the LDW) 
used for calibrating the FWM were collected in the late 1990s, 2004, and 2005. The 
largest datasets were collected in 2004 and 2005. Based on empirical data, total PCB 
concentrations in tissue (as a sum of Aroclors) were higher in several species in 2004 
than in other years (see Section 4.2.2.4 and Appendix E.5). Although additional tissue 
data were collected in 2006 and 2007, these data were not used for FWM calibration 
because they were not available at that time.  

D.5.1 METHODS 
The FWM was calibrated probabilistically in order to systematically explore the 
plausible combinations of parameter values and their ability to estimate empirical 
data. The calibration process involved three steps:  

 Step 1. Monte Carlo simulation 

 Step 2. Model performance filtering 

 Step 3. Identification of the best-fit parameter set 

Each step is discussed in detail in the following subsections. 

D.5.1.1 Monte Carlo simulation 
The FWM was run probabilistically in Excel® with Crystal Ball® software. For each of 
the thousands of Monte Carlo simulations, parameter values were randomly selected 
from the parameter probability distributions described in Section D.4. The resulting set 
of parameter values selected in each model run is termed a “parameter set.”33

During the Monte Carlo simulation, the probability distributions of dietary items for 
each species were treated as independent random variables, which meant that the sum 
of the dietary fractions had to be normalized (because dietary fractions must sum to 1). 
Dietary fractions for each species in the FWM were normalized by dividing each 
dietary fraction by the sum of all dietary fractions for a given species. Treating the 
dietary fractions as independent random variables greatly simplified the Monte Carlo 
simulation. However, as a consequence, the normalized dietary fractions for some 
parameter sets fell outside of their specified probability distributions. The easiest way 
to address this issue was to apply a diet filter. Therefore, the last action taken in the 

 Each 
parameter set yielded an estimate of total PCB concentrations in tissues of the 
modeled species.  

                                                 
33 Point estimates were assigned for some parameters so that the same value was selected for that 

parameter for each Monte Carlo simulation. 
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Monte Carlo simulation step was to discard parameter sets if any of the normalized 
dietary fractions fell outside of their assigned ranges as defined in Table D.4-8. This 
step was a bookkeeping step, the only effect of which was to correct for an artifact of 
the way dietary fractions were defined.  

D.5.1.2 Model performance filtering  
The model performance filter step consisted of comparing estimated total PCB 
concentrations in tissues with available empirical data (i.e., total PCB concentrations 
detected in species collected in the LDW). The parameter sets that resulted in 
estimated concentrations that were outside specified bounds for empirical data (i.e., a 
difference greater than a factor of 2) were rejected. The remaining parameter sets were 
retained for use in the next step (i.e., identification of the best-fit parameter set) and 
also in the sensitivity and uncertainty analyses. Mean and range information for the 
empirical dataset used in model calibration is presented in Table D.5-1.  

Model estimates were compared to mean concentrations of total PCBs in composite 
samples of fish and crabs collected from the LDW. Mean total PCB tissue 
concentrations were used rather than single composite sample values because the 
biological compartments in the FWM were assumed to represent populations, not 
individual organisms.  

Benthic invertebrate tissue data were not used directly in the calibration because these 
data were not collected to provide a representative sampling of total PCB 
concentrations in benthic invertebrate tissue throughout the LDW. Instead, benthic 
invertebrate sampling was designed to sample a range of total PCB concentrations in 
sediment from various locations throughout the LDW. The data were collected in this 
manner to explore the relationship between total PCB concentrations in tissue and 
sediment through the use of a regression, so that total PCB concentrations in benthic 
invertebrate tissues could be estimated from an average total PCB concentration in 
sediment. A tissue-sediment regression (Equation D.5-1) was used to estimate a single 
total PCB concentration in benthic invertebrate tissues based on a SWAC of 380 µg/kg 
dw (the LDW-wide spatially weighted average total PCBs concentration in sediment).  

 ( ) 75C34.0C SBI +×=  Equation D.5-1 

Where: 
CBI = total PCB concentration in benthic invertebrate tissue (µg/kg ww) 
CS = total PCB concentration in sediment (µg/kg dw) 

Estimated total PCB concentrations in benthic invertebrates were compared to the 
single concentration of total PCBs in benthic invertebrates generated by the tissue-
sediment regression.  
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Table D.5-1. Empirical dataset for calibration: total PCB concentrations detected in fish, crab, and benthic 
invertebrate tissues collected in Phase 1 (late 1990s) and Phase 2 (2004 and 2005)  

SPECIES 

TOTAL PCB 
CONCENTRATION IN TISSUES 

(µg/kg ww) NO. OF 
COMPOSITE 
SAMPLES NOTES DATASET SUMMARY MEAN RANGE 

Benthic 
invertebrates 200  na 20 

Mean was estimated using surface sediment total 
PCB SWAC of 380 µg/kg dw for the entire LDW and 
the following tissue-sediment regression equation 
(described further in Attachment 1): 
CBI = (0.34 x CS) + 75. 

Phase 2 (2004) benthic invertebrate tissue 
data and co-located sediment data used 
for the tissue-sediment regression 
(n = 20), and Phase 1 and Phase 2 
sediment data used for the total PCB 
SWAC 

Slender crab 670 250 – 838 13 combined edible meat and hepatopancreas tissue 
samplesa 

Phase 2 (2004, n = 12) and Phase 2 
(2005, n = 1) 

Dungeness crab 1,100 420 – 1,900 12 combined edible meat and hepatopancreas tissue 
samplesa 

Phase 1 (n = 2), Phase 2 (2004, n = 7), 
and Phase 2 (2005, n = 3) 

Pacific staghorn 
sculpin 900 430 – 2,800 28 whole-body tissue samples Phase 2 (2004, n = 24) and Phase 2 

(2005, n = 4) 

Shiner surfperch 1,800b 350 – 18,400 49 whole-body tissue samples Phase 1 (n = 3), Phase 2 (2004, n = 24), 
and Phase 2 (2005, n = 22) 

English sole 2,300 610 – 4,700 42 whole-body tissue samplesc Phase 2 (2004, n = 21) and  
Phase 2 (2005, n = 21) 

a Concentrations in whole-body crab tissue (i.e., edible meat plus hepatopancreas) were calculated for each edible meat sample assuming 69% (by weight) 
edible meat and 31% hepatopancreas, based on the relative weights of these tissues in a 16.6-cm Dungeness crab dissected by Windward in 2004. 

b Mean would be 1,400 µg/kg ww if the 18,400-µg/kg ww sample in Area M2 were excluded. 
c Ten English sole samples (three each from Areas M1, M2, and M3 and one from Area M4) from 2005 were “calculated whole-body” from paired fillet and 

remainder samples. 
dw – dry weight 
LDW – Lower Duwamish Waterway 
n – number of composite samples 

na – not applicable 
PCB – polychlorinated biphenyl 
ww – wet weight 
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Clams were included as target species in the FWM to support calculations of sediment 
RBTCs for human health consumption scenarios (see Section D.9). The FWM was not 
calibrated for clams because clams are present only in intertidal areas in the LDW with 
suitable habitat.34

A species predictive accuracy factor (SPAF) was selected as the metric for model 
performance evaluation (i.e., to quantitatively compare model estimates and empirical 
data). The SPAF is the ratio of estimated to empirical total PCB concentrations in tissue 
for a given species, or the inverse of that ratio, whichever is greater (i.e., the SPAF will 
always be a number greater than 1). Accordingly, if the estimated concentration was 
greater than the empirical concentration, Equation D.5-2 was used to calculate the 
SPAF: 

 No empirical data existed for phytoplankton, zooplankton, or 
juvenile fish, so the model was not calibrated for those species.  

 
E

M

C
CSPAF =  Equation D.5-2 

Where: 
CM = model-estimated total PCB concentration in tissue (µg/kg ww)  
CE = mean empirical total PCB concentration in tissue (µg/kg ww) 

If the estimated concentration was less than empirical concentration, the reciprocal 
ratio (Equation D.5-3) was used: 

 
M

E

C
CSPAF =  Equation D.5-3 

A perfect correlation between model-estimated and mean empirical concentrations 
would result in a SPAF of 1. Any difference between the model-estimated and mean 
empirical tissue concentrations would result in a SPAF > 1.  

To meet the selected model performance criterion, SPAFs for all species had to be < 2. 
If the SPAF of any species was > 2, the corresponding parameter set was rejected. This 
model performance criterion was selected at a meeting on October 6, 2006, by 
participating parties, including Lower Duwamish Waterway Group (LDWG), EPA, 
and NOAA.  

In order to understand a model performance assessment, it is important to understand 
the metric used. If a model run has a SPAF of X, the model’s estimate differs from the 

                                                 
34 The FWM was not calibrated using empirical clam tissue data because the empirical data were not 

considered representative of the entire area being modeled because large clams for which empirical 
data are available (i.e., Mya arenaria) were only collected in intertidal areas where clamming might 
occur. Model estimates of PCB concentrations in clam tissues were compared to empirical data from 
the various LDW areas to assess model performance. This assessment was needed to ensure that the 
estimates were sufficiently similar to empirical data to be used in the derivation of RBTCs (see 
Section D.7.3).  
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empirical data to which it is being compared by a factor of X. Thus, model estimates 
with equal distance but opposite direction from an empirical data point (e.g., 
±100 µg/kg ww from a mean concentration) will have different SPAFs, with the over-
estimate always having a higher SPAF. For example, if the mean empirical total PCB 
concentration in Pacific staghorn sculpin tissue is 900 µg/kg ww, and for one 
parameter set the model estimate is 1,000 µg/kg ww (i.e., 100 µg/kg ww greater than 
the mean empirical concentration) and for another parameter set the model estimate is 
800 µg/kg ww (i.e., 100 µg/kg ww less than the mean empirical concentration), the 
percent difference of both model estimates from the mean empirical tissue chemical 
concentration is 11.1%, but the SPAFs are 1.11 and 1.13, respectively. SPAF and 
percent difference metrics are both useful tools for assessing model performance. The 
SPAF metric was used to assess model performance. 

Parameter sets that met the model performance criterion (SPAF ≤ 2 for all species) 
were checked to ensure that unrealistic relationships among parameters did not occur 
(e.g., if temperature and DO, which should be negatively correlated, were found to be 
positively correlated with an r-value greater than 0.3). These combinations could occur 
by chance during Monte Carlo sampling. None of the parameter sets that met the 
model performance criterion were excluded based on this review. 

D.5.1.3 Identification of the best-fit parameter set 
The final step in the FWM calibration was to identify the parameter set that produced 
estimates most similar to the empirical data (i.e., mean total PCB concentrations in 
tissues). This parameter set was defined as the parameter set with the lowest mean 
SPAF across all species with empirical data. To identify this parameter set, the average 
SPAF across species was calculated for each parameter set that passed the model 
performance filter. Parameter sets were then sorted by average SPAF across species, 
and the set with the lowest average SPAF was identified.  

D.5.2 RESULTS 
The calibration process identified FWM parameter sets that estimated total PCB 
concentrations for all species within a factor of 2 of empirical data (i.e., SPAF ≤ 2).  

The mean SPAF across species for parameter sets passing the model performance 
criterion was 1.4 (Table D.5-2). The SPAF for the best-fit parameter set was 1.2. 
Empirical data were not available for total PCB concentrations in phytoplankton, 
zooplankton, and juvenile fish tissues and, hence, were not included in the tabulated 
summary of model performance (Table D.5-2). 
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Table D.5-2. Summary of model performance  

SPECIES 

SPAFS FROM PARAMETER SETS THAT PASSED THE MODEL PERFORMANCE FILTER 

CLOSEST TO 
EMPIRICAL  

(by species) 

GREATEST UNDER-
PREDICTION  

(by species) 

GREATEST OVER-
PREDICTION  

(by species) 
BEST FIT  

(for all species) 

Benthic invertebrate  1.2 naa 2.0 1.5 

Slender crab  1.0 2.0 2.0 1.0 

Dungeness crab  1.0 2.0 2.0 1.1 

Pacific staghorn sculpin  1.0 1.2 2.0 1.2 

Shiner surfperch  1.0 2.0 1.2 1.2 

English sole  1.0 1.3 1.7 1.1 

Average SPAF 1.0 1.6 1.8 1.2 

a There were no under-predictions for benthic invertebrates. 
na – not applicable 
SPAF – species predictive accuracy factor  
Bold indicates an under-prediction.  

Estimated total PCB concentrations in fish and crab tissues associated with the best-fit 
parameter sets were generally similar to mean empirical data for each species 
(Figure D.5-1). The estimates associated with the best-fit parameter sets were generally 
higher than the mean empirical data, with the exception of shiner surfperch. Possible 
reasons for overestimation are discussed in Section D.6.2.4. The benthic invertebrate 
tissue concentration, estimated using the tissue-sediment regression and an LDW-
wide SWAC of 380 µg/kg dw, was lower than the benthic invertebrate tissue 
concentration estimated by the FWM using the best-fit parameter set (Figure D.5-2). 
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Figure D.5-1. Estimated total PCB concentrations in tissues of adult fish and 

crab species for parameter sets that passed the model 
performance filter in the best-fit model parameter set relative to 
empirical data  
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Figure D.5-2. Estimated total PCB concentrations in tissues of prey species 

for parameter sets that passed the model performance filter in 
the best-fit model parameter set relative to empirical data 

The calibration process rejected parameter sets that resulted in estimated tissue 
concentrations greater than a factor of 2 from empirical values for any species. 
Therefore, as part of the calibration process, parameter values were adjusted to 
optimize the fit of the model estimates to empirical total PCB data. Relative to the 
original model input values (Table D.4-1), the best-fit parameter set (Table D.5-3) 
generally had: 

 Lower total PCB concentrations in the water column compared to the average 
predicted by the EFDC model (1.43 ng/L)  

 Lower uptake of total PCBs by benthic invertebrates (e.g., lower lipid content, 
lower dietary absorption efficiencies, greater fraction of zooplankton [surrogate 
for detritus] instead of sediment in diet)  

 Higher dietary fraction of plankton (which was also intended to partially 
represent detritus) and a lower dietary fraction benthic invertebrates and 
sediment for some species 
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Table D.5-3. Best-fit parameter set for the calibrated model 

PARAMETER DESCRIPTION UNIT 
BEST-FIT 

PARAMETER SET 
Environmental Parameters   

Concentration of total PCBs in the water column  ng/L 1.22 

Concentration of POC in the water column  kg/L 2.3 x 10-7 

Concentration of DOC in the water column  kg/L 2.2 x 10-6 

Mean water temperature  °C 11.0 

Concentration of dissolved oxygen in the water 
column  mg/L 8.15 

Concentration of total suspended solids in the water 
column  kg/L 5.4 x 10-6 

Concentration of total PCBs in sediment µg/kg dw 380 

Sediment total organic carbon % 1.91 

Chemical Parameters   

Octanol-water partition coefficient for total PCBs (log 
Kow) unitless 6.5 

Biological Parameters   

Proportionality constant expressing the sorption 
capacity of NLOM relative to that of octanol (β) unitless 0.031 

Resistance to chemical uptake through aqueous 
phase for phytoplankton/ algae (A) day-1 6 x 10-5 

Resistance to chemical uptake through organic 
phase for phytoplankton/ algae (B) unitless 6.2 

Density of lipids kg/L 0.9 

Phytoplankton   

Lipid content of organism % 0.14 

Water content of organism % 95.7 

Zooplankton   

Organism weight kg 2.2 x 10-7 

Lipid content % 1.4 

Water content of organism % 92 

Dietary absorption efficiency of lipids (εL) % 66 

Dietary absorption efficiency of NLOM (εN) % 72 

Benthic Invertebrates    

Organism weight kg 4.1 x 10-5 

Lipid content % 0.83 

Water content of organism % 82 

Relative fraction of porewater ventilated unitless 0.13 

Dietary absorption efficiency of lipids (εL) % 30 



Table D.5-3. cont. Best-fit parameter set for the calibrated model 
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PARAMETER DESCRIPTION UNIT 
BEST-FIT 

PARAMETER SET 
Dietary absorption efficiency of NLOM (εN) % 56 

Juvenile Fish   

Organism weight kg 6 x 10-3 

Lipid content % 1.5 

Water content of organism % 74.3 

Relative fraction of porewater ventilated unitless 0.01 

Dietary absorption efficiency of lipids (εL) % 92 

Dietary absorption efficiency of NLOM (εN) % 54 

Slender Crab   

Organism weight kg 0.165 

Lipid content % 1.1 

Water content of organism % 83.7 

Relative fraction of porewater ventilated unitless 0.03 

Dietary absorption efficiency of lipids (εL) % 75 

Dietary absorption efficiency of NLOM (εN) % 76 

Dungeness Crab   

Organism weight kg 0.653 

Lipid content % 3.4 

Water content of organism % 81 

Relative fraction of porewater ventilated unitless 0.02 

Dietary absorption efficiency of lipids (εL) % 71 

Dietary absorption efficiency of NLOM (εN) % 59 

Pacific Staghorn Sculpin   

Organism weight kg 0.075 

Lipid content % 2.1 

Water content of organism % 79 

Relative fraction of porewater ventilated unitless 0.03 

Dietary absorption efficiency of lipids (εL) % 93 

Dietary absorption efficiency of NLOM (εN) % 50 

Shiner Surfperch   

Organism weight kg 0.019 

Lipid content % 4.6 

Water content of organism % 74.0 

Relative fraction of porewater ventilated unitless 0.02 

Dietary absorption efficiency of lipids (εL) % 94 

Dietary absorption efficiency of NLOM (εN) % 56 



Table D.5-3. cont. Best-fit parameter set for the calibrated model 
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PARAMETER DESCRIPTION UNIT 
BEST-FIT 

PARAMETER SET 
English Sole   

Organism weight kg 0.246 

Lipid content % 5.5 

Water content of organism % 75.0 

Relative fraction of porewater ventilated unitless 0.1 

Dietary absorption efficiency of lipids (εL) % 92 

Dietary absorption efficiency of NLOM (εN) % 59 

Dietary Fraction   

Benthic Invertebrates   

Sediment fraction 0.70 

Phytoplankton fraction 0.18 

Zooplankton fraction 0.12 

Juvenile Fish   

Sediment fraction 0.00 

Zooplankton fraction 0.53 

Benthic invertebrates fraction 0.47 

Slender Crab   

Sediment fraction 0.02 

Zooplankton fraction 0.09 

Benthic invertebrates fraction 0.88 

Juvenile fish fraction 0.01 

Dungeness Crab   

Sediment fraction 0.00 

Zooplankton fraction 0.37 

Benthic invertebrates fraction 0.24 

Juvenile fish fraction 0.39 

Pacific Staghorn Sculpin   

Sediment fraction 0.00 

Zooplankton fraction 0.22 

Benthic invertebrates fraction 0.54 

Juvenile fish fraction 0.24 

Shiner Surfperch   

Sediment fraction 0.00 

Zooplankton fraction 0.23 

Benthic invertebrates fraction 0.76 



Table D.5-3. cont. Best-fit parameter set for the calibrated model 
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PARAMETER DESCRIPTION UNIT 
BEST-FIT 

PARAMETER SET 
English Sole   

Sediment fraction 0.04 

Phytoplankton fraction 0.05 

Zooplankton fraction 0.05 

Benthic invertebrates fraction 0.86 

DOC – dissolved organic carbon 
dw – dry weight 
NLOM – non-lipid organic matter 
PCB – polychlorinated biphenyl 
POC – particulate organic carbon 

The minimum, maximum, mean, and range for parameter values for the 10 best 
performing model runs (based on lowest average SPAF across species) are presented 
in Attachment 2.  

D.6 Sensitivity and Uncertainty Analyses 

Sensitivity and uncertainty analyses were performed to assess the sensitivity of the 
FWM to individual input parameters in combination with the uncertainty in the 
estimates of those parameters. These analyses provide insight into uncertainties in the 
application of FWM results. 

An uncertainty analysis is an evaluation of how uncertainties in model parameters 
affect the reliability of the model’s output both qualitatively and quantitatively. 
Uncertainties can be reducible (i.e., they can be eliminated by gathering more 
information and/or considering available information differently) or irreducible (i.e., 
they cannot be eliminated because there is an element of either chance or variability in 
the parameter’s distribution, such as variability across individuals in a population or 
within an individual over time).  

A sensitivity analysis is an evaluation of how model estimates respond to changes in 
input values. The greater the response to a particular change (or set of changes), the 
higher the sensitivity to that parameter or parameters. A sensitivity analysis can thus 
provide information regarding the relative importance of uncertainties by examining 
their potential influence on model output. 

All models are simplifications of the processes and parameters that they describe. The 
calibrated FWM is designed to represent, to the extent possible, the complicated 
relationship between sediment and tissue, including aquatic organism life histories 
and foraging strategies across the food web. It is important to assess the potential 
uncertainties in the FWM so that these uncertainties can be acknowledged in the 
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model’s application. The following two sensitivity and uncertainty analyses were 
conducted using the best-fit parameter set and are described in this section:  

 Correlation coefficient analysis 

 Nominal range sensitivity (NRS) analysis 

Because the SWAC was not varied in the calibration (i.e., it was treated 
deterministically as described in Section D.4.1.1), the influence of sediment 
concentration on model predictions was not examined as part of the correlation 
coefficient and NRS analyses described in this section.  

Because the SWAC is an influential input parameter and was treated deterministically, 
any error in the point estimate of the SWAC used in calibration was countered by 
offsetting adjustments in other FWM parameters. Thus, the parameter sets identified 
through the calibration process were highly influenced by the SWAC. For these 
reasons, which underlie the importance of this parameter to FWM calibration and 
predictions, the sensitivity of the FWM to total PCB concentrations in sediment was 
investigated (see Section D.6.3). 

D.6.1 CORRELATION COEFFICIENT ANALYSIS 
Pearson product-moment correlation coefficients (r-values) were calculated to 
characterize the strength of correlations between each FWM parameter and estimated 
total PCB concentrations in tissues. For each parameter, the absolute values of the 
correlation coefficients were averaged across all species in the FWM to get a general 
sense of the degree of covariance between a given parameter and predicted total PCB 
concentrations in tissues of all species combined. The 20 parameters that correlated 
most strongly with tissue concentration estimates (i.e., had the highest average 
absolute r-values) were carried forward into the NRS analysis. Parameters for which 
correlations were lower were not evaluated further because they had relatively low 
influence on model estimates. 

Because the correlation coefficient analysis used output from the Monte Carlo runs, it 
accounted for parameter interactions as opposed to univariate analyses, which hold all 
other parameter values constant while changing the value for one parameter at a time. 
The NRS (Section D.6.2) is a univariate analysis. Because the correlation analysis 
incorporated parameter interactions, it was the most suitable analysis for identifying 
the 20 most important parameters.  

The 20 parameters with the highest average absolute value correlation coefficients 
across species are presented in Table D.6-1. A positive correlation indicates that an 
increase in a parameter value led to an increase in estimated total PCB concentrations 
in tissue for a given species. A negative correlation indicates that an increase in a 
parameter value led to a decrease in the estimated concentrations for a given species. 
In general, parameter values that most strongly correlated with estimates for at least 
one tissue type included those that: 
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 Affected PCB exposure in the water column, particularly the concentration of 
total PCBs (for phytoplankton and zooplankton) 

 Contributed to the uptake of total PCBs, including dietary absorption 
efficiencies (for crabs) and lipid content (for various species) 

 Characterized dietary preferences (e.g., pelagic vs. benthic components of the 
food web) (for shiner surfperch, juvenile fish, Pacific staghorn sculpin)  

 Affected the uptake of total PCBs by benthic invertebrates (e.g., porewater 
ventilation) (for English sole) 
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Table D.6-1. Parameters most strongly correlated with estimated total PCB concentrations in tissues  

PARAMETER 
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Concentration of total PCBs in the water column  0.96 0.37 0.96 0.86 0.09 0.31 0.06 0.17 0.33 0.32 0.19 

Dietary absorption efficiency of lipids for slender crab 0.75 0.10 -0.02 -0.01 -0.03 -0.03 0.75 -0.01 -0.01 -0.01 -0.02 

Fraction of benthic invertebrates in diet of shiner surfperch 0.68 0.10 -0.04 -0.03 -0.04 -0.01 -0.03 -0.05 -0.001 0.68 -0.05 

Fraction of zooplankton in diet of shiner surfperch -0.68 0.10 0.04 0.03 0.04 0.01 0.03 0.05 0.002 -0.68 0.05 

Dietary absorption efficiency of lipids for Dungeness crab 0.67 0.11 -0.04 -0.04 -0.04 -0.03 -0.03 0.67 -0.03 -0.06 -0.02 

Lipid content of juvenile fish 0.61 0.16 -0.07 -0.08 -0.07 0.61 -0.05 0.06 0.27 -0.09 -0.12 

Fraction of benthic invertebrates in diet of juvenile fish  0.46 0.15 -0.04 -0.06 -0.11 0.46 -0.05 0.17 0.25 -0.10 -0.14 

Fraction of zooplankton in diet of juvenile fish -0.46 0.15 0.04 0.06 0.11 -0.46 0.05 -0.17 -0.26 0.10 0.14 

Dietary absorption efficiency of NLOM for slender crab 0.46 0.07 -0.01 0.01 0.02 0.01 0.46 -0.03 0.01 -0.02 0.01 

Lipid content of zooplankton 0.41 0.07 -0.01 0.41 -0.03 0.04 -0.02 -0.07 0.02 0.01 -0.04 

Relative fraction of porewater ventilated by benthic invertebrates 0.36 0.14 -0.07 -0.10 0.28 0.03 0.13 0.05 0.11 0.13 0.36 

Lipid content of Dungeness crab 0.30 0.06 -0.03 -0.02 -0.03 -0.001 -0.04 0.30 -0.03 -0.02 -0.06 

Fraction of zooplankton in diet of Pacific staghorn sculpin -0.30 0.09 0.07 0.07 0.04 0.13 0.05 0.04 -0.30 0.03 0.09 

Density of lipids -0.29 0.09 0.10 0.04 -0.02 0.02 -0.03 -0.04 -0.12 -0.16 -0.29 

Water content of benthic invertebrates -0.28 0.09 0.03 0.03 -0.28 -0.02 0.11 0.03 0.06 0.05 0.19 

Fraction of juvenile fish in diet of Pacific staghorn sculpin -0.25 0.12 -0.11 -0.10 -0.11 -0.25 -0.05 -0.11 0.14 -0.10 -0.12 

Dietary absorption efficiency of NLOM for benthic invertebrates 0.25 0.10 -0.10 -0.11 0.20 0.01 0.11 0.04 0.02 0.07 0.25 

Lipid content of benthic invertebrates 0.24 0.06 -0.05 -0.05 0.24 0.01 -0.08 -0.05 -0.02 -0.004 -0.06 

Log octanol-water partition coefficient (log KOW) for total PCBs  0.20 0.10 -0.003 0.05 0.05 0.08 0.15 0.06 0.20 0.16 0.12 

Weight of benthic invertebrates 0.20 0.08 -0.03 -0.04 0.17 0.02 0.04 0.02 0.06 0.11 0.20 
 

NLOM – non-lipid organic matter PCB – polychlorinated biphenyl 
Bold identifies the maximum correlation for each parameter. 
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D.6.2 NOMINAL RANGE SENSITIVITY ANALYSIS 
In the NRS analysis, the input values for each of the top 20 parameters were varied, 
one at a time, from their minimum to their maximum values while all other FWM 
parameters were held at their best-fit parameter set values.35

Table D.6-2. Minimum and maximum values for each parameter evaluated in 
the NRS 

 Minimum and maximum 
parameter values were identified in the sets passing the model performance filter for 
each of the top 20 parameters (Table D.6-2). 

PARAMETER DESCRIPTION UNIT 

VALUES FROM PARAMETER SETS 
THAT PASSED MODEL PERFORMANCE 

FILTER FROM CALIBRATION 1 
MINIMUM MAXIMUM 

Concentration of total PCBs in the water column  ng/L 0.218 2.940 

Log octanol-water partition coefficient for PCBs (log Kow) unitless 6.4 6.8 

Density of lipids kg/L 0.8 1.0 

Zooplankton lipid content % 0.2% 2.3% 

Weight of benthic invertebrates kg 7.1 x 10-8 1.2 x 10-4 

Lipid content of benthic invertebrates % 0.69% 1.05% 

Water content of benthic invertebrates % 71% 87% 

Relative fraction of porewater ventilated by benthic invertebrates unitless 0.050 0.247 

Dietary absorption efficiency of NLOM (εN) for benthic invertebrates % 17% 93% 

Lipid content juvenile fish % 0.6% 4.6% 

Dietary absorption efficiency of lipids (εL) for slender crab % 16% 95% 

Dietary absorption efficiency of NLOM (εN) for slender crab % 16% 95% 

Lipid content of Dungeness crab % 1.1% 4.2% 

Dietary absorption efficiency of lipids (εL) for Dungeness crab % 16% 96% 

Relative fraction of zooplankton in juvenile fish diet fraction 0.35 0.81 

Relative fraction of benthic invertebrates in juvenile fish diet fraction 0.18 0.65 

Relative fraction of zooplankton in Pacific staghorn sculpin diet fraction 0.01 0.50 

Relative fraction of juvenile fish in Pacific staghorn sculpin diet fraction 0.172 0.661 

Relative fraction of zooplankton in shiner surfperch diet fraction 0.188 0.689 

Relative fraction of benthic invertebrate in shiner surfperch diet fraction 0.304 0.803 

NLOM – non-lipid organic matter 
PCB – polychlorinated biphenyl 

                                                 
35 Nominal range sensitivity analysis is conventional terminology, but this analysis can also be referred 

to as an uncertainty analysis because it provides information about how uncertainties in model 
parameters affect the reliability of the model’s output. The term “sensitivity” was adopted for this 
section to emphasize the comparative nature of the analysis. 
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Each of the minimum and maximum values was substituted, in turn, into the best-fit 
parameter set, yielding 40 new estimates of total PCB concentrations in each species’ 
tissue. For each of the 20 parameters, NRS was calculated for each species as:  

( )MinMax CC NRS −=  Equation

Where: 

 D.6-1 

CMax = estimated total PCB concentration in tissue when the maximum value 
for the parameter being tested was substituted into the best-fit 
parameter set 

CMin = estimated total PCB concentration in tissue when the minimum value 
for the parameter being tested was substituted into the best-fit 
parameter set 

A parameter’s NRS value is a measure of the relative influence that parameter has on 
the uncertainty of FWM tissue estimates for each species.  

NRS values for each parameter for each species are presented in Table D.6-3. NRS 
values ranked by maximum NRS value across species indicate the relative potential 
effect of a given parameter on the uncertainty of FWM estimates. In order to 
understand the importance of a parameter, it is necessary to compare the NRS value to 
the estimated total PCB concentration for each modeled species (Table D.6-3). This 
comparison provides a sense of the magnitude of the uncertainty associated with a 
specific parameter relative to the estimate. 
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Table D.6-3. NRS values for the top 20 parameters  

PARAMETER 

NRS (µg/kg ww) 
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Dietary absorption efficiency of lipids (εL) for Dungeness crab 0 0 0 0 0 1,200 0 0 0 

Weight of benthic invertebrates 0 0 130 160 280 400 410 610 920 
Lipid content of Dungeness crab 0 0 0 0 0 840 0 0 0 
Relative fraction of benthic invertebrates in the shiner surfperch diet 0 0 0 0 0 0 0 830 0 
Relative fraction of porewater ventilated by benthic invertebrates 0 0 110 140 240 350 360 530 800 
Relative fraction of zooplankton in the shiner surfperch diet 0 0 0 0 0 0 0 790 0 
Concentration of total PCBs in the water column 63 100 61 280 190 740 520 560 600 
Lipid content of juvenile fish 0 0 0 680 5.3 450 510 0 0 

Dietary absorption efficiency of NLOM (εN) for benthic invertebrates 0 0 86 110 180 270 270 410 620 

Dietary absorption efficiency of lipids (εL) for slender crab 0 0 0 0 570 0 0 0 0 

Log octanol-water partition coefficient (Log KOW) for total PCBs  6.6 20 69 240 270 560 550 560 540 
Relative fraction of zooplankton in the juvenile fish diet 0 0 0 340 7.5 560 300 0 0 
Relative fraction of benthic invertebrates in the juvenile fish diet 0 0 0 340 7.5 560 300 0 0 
Density of lipids 0.5 8.4 36 110 130 310 320 380 550 
Lipid content of benthic invertebrates 0 0 75 86 77 190 210 330 460 
Relative fraction of zooplankton in Pacific staghorn sculpin diet 0 0 0 0 0 0 460 0 0 
Relative fraction of juvenile fish in Pacific staghorn sculpin diet 0 0 0 0 0 0 380 0 0 

Dietary absorption efficiency of NLOM (εN) for slender crab 0 0 0 0 310 0 0 0 0 

Lipid content of zooplankton 0 57 24 6.4 91 230 40 75 170 
Water content of benthic invertebrates 0 0 92 59 93 130 56 160 140 
FWM-estimated total PCB concentrations in tissue (for reference) 28 45 300 470 690 1,200 1,100 1,600 2,500 
 

NLOM – non-lipid organic matter 
NRS – nominal range sensitivity 

PCB – polychlorinated biphenyl  
ww – wet weight 

Bold indicates maximum NRS for that parameter. 
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Parameters that influenced estimates for all species are concentration of total PCBs in 
the water column, log KOW, and density of lipids (Table D.6-3). All five benthic 
invertebrate parameters had an effect on all species except phytoplankton and 
zooplankton. Parameters specific to an adult fish or crab species (e.g., dietary 
absorption efficiency of lipids (εL) for Dungeness crab) influenced tissue estimates for 
that species only.  

The results of the correlation coefficient analysis (Table D.6-1) and the NRS analysis 
(Table D.6-3) are different. These differences can be partly explained by the fact that 
correlation coefficients take parameter interaction into account, whereas NRS values 
are based on the effect of changing one parameter value at a time while all other 
values are held constant.  

NRS values for benthic invertebrates, juvenile fish, and fish and crab species are 
presented graphically in Figures D.6-1 to D.6-7. Estimated correlation coefficients from 
the correlation analysis discussed in Section D.6.1 are also included for reference. 
Parameters with NRS values of zero are not shown on figures for individual species.  

The total PCB concentrations in tissue shown in bold on the figures are the estimated 
concentrations resulting from the best-fit parameter set for Calibration 1. The bars 
range from CMax (the estimated concentration in tissue that results when the maximum 
value for a given parameter is used) to CMin (the estimated concentration in tissue that 
results when the minimum value for a given parameter is used) (see Table D.6-2). NRS 
is the absolute value of the difference between CMax and CMin (Equation D.6-1).  
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Figure D.6-1. Results of the NRS analysis for benthic invertebrates  

-125 -100 -75 -50 -25 0 25 50 75 100 125 

Lipid content of zooplankton (-0.03) 

Density of lipids (-0.02) 

Concentration of total PCBs in the water column (0.09) 

Log octanol-water partition coefficient (log Kow) for total PCBs (0.05) 

Lipid content of benthic invertebrates (0.24) 

Dietary absorption efficiency of NLOM for benthic invertebrates (0.20) 

Water content of benthic invertebrates (-0.28) 

Relative fraction of porewater ventilated by benthic invertebrates (0.28) 

Weight of benthic invertebrates (0.17) 

Parameter name           (correlation) 

Total PCB concentrations in benthic invertebrates (µg/kg ww) 
175      200      225      250      275      300      325      350      375      400    425 

     

Parameter name (Correlation Coefficient) 
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Figure D.6-2. Results of the NRS analysis for juvenile fish  
 

-250 -200 -150 -100 -50 0 50 100 150 200 
Lipid content of zooplankton (0.04) 

Water content of benthic invertebrates (-0.02) 
Lipid content of benthic invertebrates (0.01) 

Dietary absorption efficiency of NLOM for benthic invertebrates (0.01) 
Density of lipids (0.02) 

Relative fraction of porewater ventilated by benthic invertebrates (0.03) 
Weight of benthic invertebrates (0.02) 

Log octanol-water partition coefficient (log Kow) for total PCBs (0.08) 
Concentration of total PCBs in the water column (0.31) 

Fraction of benthic invertebrates in diet of juvenile fish (0.46) 
Fraction of zooplankton in diet of juvenile fish (-0.46) 

Lipid content of juvenile fish (0.61) 
Parameter name           (correlation) 

Total PCB concentrations in juvenile fish (µg/kg ww) 
  220       270      320       370       420      470       520      570        620      670        

     max =  
970 

Parameter name (Correlation Coefficient) 
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Figure D.6-3. Results of the NRS analysis for slender crabs  
 

-400 -300 -200 -100 0 100 200 300 400 
Lipid content of juvenile fish (-0.05) 

Fraction of benthic invertebrates in diet of juvenile fish (-0.05)  
Fraction of zooplankton in diet of juvenile fish (0.05) 

Lipid content of benthic invertebrates (-0.08) 
Lipid content of zooplankton (-0.02) 

Water content of benthic invertebrates (0.11) 
Density of lipids (-0.03) 

Dietary absorption efficiency of NLOM for benthic invertebrates (0.11) 
Concentration of total PCBs in the water column (0.06) 

Relative fraction of porewater ventilated by benthic invertebrates (0.13) 
Log octanol-water partition coefficient (log Kow) for total PCBs (0.15) 

Weight of benthic invertebrates (0.04) 
Dietary absorption efficiency of NLOM for slender crab (0.46) 
Dietary absorption efficiency of lipids for slender crab (0.75) 

Parameter name           (correlation) 

Total PCB concentrations in slender crab (µg/kg ww) 
 

  290         390        490        590         690         790        890        990       1090 

     Parameter name (Correlation Coefficient) 
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-800 -600 -400 -200 0 200 400 600 800

Water content of benthic invertebrates (0.03)

Lipid content of benthic invertebrates (-0.05)

Lipid content of zooplankton (-0.07)

Dietary absorption eff iciency of NLOM for benthic invertebrates (0.04)

Density of lipids (-0.04)

Relative fraction of porew ater ventilated by benthic invertebrates (0.05)

Weight of benthic invertebrates (0.02)

Lipid content of juvenile f ish (0.06)

Log octanol-w ater partition coeff icient (log Kow ) for total PCBs (0.06)

Fraction of benthic invertebrates in diet of juvenile f ish (0.17)

Fraction of zooplankton in diet of juvenile f ish (-0.17)

Concentration of total PCBs in the w ater column (0.17)

Lipid content of Dungeness crab (0.30)

Dietary absorption eff iciency of lipids for Dungeness crab (0.67)

Parameter name           (correlation)

Total PCB concentrations in Dungeness crab (µg/kg ww)
    400         600         800       1000      1200      1400      1600      1800     2000

    Parameter name (Correlation Coefficient)

 
Figure D.6-4. Results of the NRS analysis for Dungeness crabs 
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-400 -300 -200 -100 0 100 200 300 400

Lipid content of zooplankton (0.02)

Water content of benthic invertebrates (0.06)

Lipid content of benthic invertebrates (-0.02)

Dietary absorption eff iciency of NLOM for benthic invertebrates (0.02)

Fraction of benthic invertebrates in diet of juvenile f ish (0.25)

Fraction of zooplankton in diet of juvenile f ish (-0.26)

Density of lipids (-0.12)

Relative fraction of porew ater ventilated by benthic invertebrates (0.11)

Fraction of juvenile f ish in diet of sculpin (0.14)

Weight of benthic invertebrates (0.06)

Fraction of zooplankton in diet of sculpin (-0.30)

Lipid content of juvenile f ish (0.27)

Concentration of total PCBs in the w ater column (0.33)

Log octanol-w ater partition coeff icient (log Kow ) for total PCBs (0.20)

Parameter name           (correlation)

Total PCB concentrations in Pacific staghorn sculpin (µg/kg ww)
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    Parameter name (Correlation Coefficient)

 
Figure D.6-5. Results of the NRS analysis for Pacific staghorn sculpin  
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Figure D.6-6. Results of the NRS analysis for shiner surfperch 
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Figure D.6-7. Results of the NRS analysis for English sole 
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Log KOW had a significant influence on estimates of total PCBs in tissue for all species 
(i.e., its NRS ranked in the top six parameters for all species). Log KOW is a key 
parameter for total PCB uptake and loss in the FWM. The range of possible input 
values for this parameter is high (i.e., the maximum log KOW value is 60% greater than 
the mean, and the minimum log KOW value is 40% less than the mean), which may 
contribute to the high NRS values.  

The benthic invertebrate-specific parameters of body weight, relative fraction of 
porewater ventilated, and dietary absorption efficiency of NLOM had a relatively 
significant influence on model estimates for many species. All target fish and crab 
species modeled were assumed to consume benthic invertebrates as a significant 
component of their diet. The broad range of input values assumed for benthic 
invertebrate weight (i.e., 7.1 x 10-8 kg to 1.2 x 10-4 kg), contributed to the high NRS. 
Compared to other species consumed by fish and crab species, benthic invertebrates 
had the greatest range of fraction of porewater ventilated, and consequently NRS 
values for this parameter also ranked high. Benthic invertebrates and the species that 
consume them were sensitive to the benthic invertebrate dietary absorption efficiency 
of NLOM because the diet of benthic invertebrates is composed of items with very low 
lipid content (i.e., sediment, phytoplankton, and zooplankton). Benthic invertebrate 
lipid and water content had less of an influence on the FWM estimates because of the 
relatively narrow range of values around the mean defined for these parameters. 

Total PCB concentrations in the water column had a significant influence on estimated 
total PCB concentrations in phytoplankton and zooplankton. Other species affected by 
the total PCB concentration in water were organisms that consume at least 25% 
zooplankton in their diets (i.e., juvenile fish, Dungeness crab, Pacific staghorn sculpin, 
and shiner surfperch). In addition, because juvenile fish were assumed to consume 
57% zooplankton, estimated tissue total PCB concentrations in species that consume 
juvenile fish (e.g., Dungeness crabs and Pacific staghorn sculpin) had additional 
sensitivity to this parameter. 

Estimated total PCB concentrations in crabs were highly influenced by dietary 
absorption efficiencies (Figures D.6-3 and D.6-4). Model estimates for slender crabs 
were sensitive to lipid and NLOM dietary absorption efficiencies; model estimates for 
Dungeness crabs were sensitive to dietary absorption efficiency of lipids. Dietary 
absorption efficiencies for crabs had a broad range of defined mean values (i.e., both 
NLOM and lipid dietary absorption efficiencies ranged from 16 to 96 percent),36

Estimated total PCB concentrations in Pacific staghorn sculpin were influenced by 
dietary assumptions and juvenile fish lipid content (Figure D.6-5). Pacific staghorn 
sculpin were assumed to consume an average of 24% zooplankton and 33% juvenile 

 which 
may explain the significant influence of these parameters. 

                                                 
36 For comparison, the dietary absorption efficiency ranges for fish were 50 to 65% for NLOM and 90 to 

95% for lipids. 
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fish, but the ranges for these dietary fractions were allowed to increase up to 50% 
zooplankton or 66% juvenile fish. Because juvenile fish were assumed to have higher 
lipid contents and are higher in the food chain than zooplankton, the relative 
consumption of juvenile fish and zooplankton had a significant effect on estimated 
total PCB concentrations in Pacific staghorn sculpin.  

Estimated total PCB concentrations in shiner surfperch were influenced by the relative 
dietary fractions of zooplankton vs. benthic invertebrates (Figure D.6-6), which is 
highly uncertain. Greater amounts of zooplankton in the diet of shiner surfperch 
would decrease estimated total PCB concentrations in their tissue (because 
zooplankton have lower estimated tissue total PCB concentrations than do benthic 
invertebrates). 

Benthic invertebrates make up 86 to 90% of the diet of English sole. Consequently, 
estimated total PCB concentrations in English sole were heavily influenced by benthic 
invertebrate-specific parameters (Table D.6-3 and Figure D.6-7). 

The NRS analysis provided a sense of which parameters had the greatest potential to 
influence FWM estimates. It is not surprising that the parameters identified as the 
“most sensitive” through the NRS analysis were generally the same parameters that 
were adjusted through calibration (Section D.5.2). In general, the parameters that had 
the largest influence on model uncertainty were those with values that were derived 
from the literature and had broad ranges.  

D.6.3 SWAC SENSITIVITY AND UNCERTAINTY ANALYSIS  
The SWAC was not evaluated in the correlation coefficient or NRS analyses 
(Sections D.6.1 and D.6.2) because the SWAC is a decision variable and thus had only 
one value for calibration. The results of an analysis of the sensitivity of the FWM to the 
SWAC and the potential influence of the SWAC on the uncertainty of FWM estimates 
are presented in this section. 

As discussed in Section D.5.2, the FWM tended to overestimate total PCB 
concentrations in tissues (Figures D.5-1 and D.5-2). The following assumptions made 
in defining the SWAC for the FWM could have contributed to the model’s tendency to 
overestimate tissue concentrations for target species in the LDW.  

 The interpolation method used to generate the SWAC (i.e., IDW) has 
uncertainties. 

 The SWAC used in the FWM assumed that fish and crab species in the LDW 
use all areas of the LDW equally. In reality, some or all of the fish and crab 
species may preferentially use some areas of the LDW with more suitable 
habitat (e.g., better food sources or refuge from predators). 

 The SWAC used in the FWM assumed that all modeled species use the LDW 
100% of the time. No site use factors were applied for species that may move 
out of the LDW for part of the year. 
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To explore the effects of SWAC uncertainty on FWM estimates and on the tendency of 
the FWM to overestimate concentrations of total PCBs in tissue (Section D.6), the 
best-fit parameter set was run an additional eight times, each time with a lower 
SWAC, starting at the initial estimate of 380 µg/kg dw. Model estimates were 
compared to empirical data to determine which SWAC resulted in the best fit for the 
FWM. The water PCB concentration was held constant in order to illustrate the impact 
of the sediment PCB concentration on model estimates. 

The initial run used a SWAC of 380 µg/kg dw, which was the SWAC for the calibrated 
model; each additional run used a lower SWAC (Table D.6-4) starting at the initial 
estimate of 380 µg/kg dw (Table D.6-5). Lower SWACs were investigated because the 
FWM over-estimated tissue concentrations for most species at 380 µg/kg dw and 
because SWACs generated from the baseline sediment database using Thiessen 
polygons and a new IDW parameterization (see Section 4.2.3.1 in the main body of the 
RI) resulted in lower values.  

Table D.6-4. Sensitivity of FWM estimates to the SWAC  

SPECIES 

MEAN EMPIRICAL 
TOTAL PCB 

CONCENTRATION  
IN TISSUE  

(µg/kg ww) 

ESTIMATED TOTAL PCB CONCENTRATIONS IN TISSUE  
FOR SELECTED SWACS (µg/kg ww)a 

380 350 340 300 250 200 150 100 50 
Slender crab 670 690 642 626 563 483 404 324 245 165 

Dungeness crab 1,100 1,201 1,132 1,109 1,018 903 789 674 560 445 

Pacific staghorn 
sculpin 900 1,122 1,052 1,028 935 818 701 585 468 351 

Shiner surfperch 1,800 1,558 1,455 1,420 1,283 1,111 939 767 595 423 

English sole 2,300 2,485 2,310 2,252 2,019 1,727 1,435 1,144 852 561 

a Best-fit parameter set was used for model runs. SWACs are in µg/kg dw. 
dw – dry weight 
FWM – food web model 
PCB – polychlorinated biphenyl 
SWAC – spatially weighted average concentration 
ww – wet weight 
Bold values are estimates closest to mean empirical tissue data for that species. 

Table D.6-5. Effects of SWAC on FWM performance  

SPECIES 
SPAFS BASED ON FWM RUNS THAT USED SELECTED SWACSa 

380 350 340 300 250 200 150 100 50 
Slender crab 1.0 1.0 1.1 1.2 1.4 1.7 2.1 2.7 4.1 

Dungeness crab 1.1 1.0 1.0 1.1 1.2 1.4 1.6 2.0 2.5 

Pacific staghorn 
sculpin 1.2 1.2 1.1 1.0 1.1 1.3 1.5 1.9 2.6 

Shiner surfperch 1.2 1.2 1.3 1.4 1.6 1.9 2.3 3.0 4.3 

English sole 1.1 1.0 1.0 1.1 1.3 1.6 2.0 2.7 4.1 
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SPECIES 
SPAFS BASED ON FWM RUNS THAT USED SELECTED SWACSa 

380 350 340 300 250 200 150 100 50 
Slender crab 1.0 1.0 1.1 1.2 1.4 1.7 2.1 2.7 4.1 

Average SPAF 1.1 1.1 1.1 1.2 1.3 1.6 1.9 2.5 3.5 
a Best-fit parameter set was used for model runs. SWACs are in µg/kg dw. 
dw – dry weight 
FWM – food web model 
IDW – inverse distance weighted 

SPAF – species predictive accuracy factor 
SWAC – spatially weighted average concentration 
ww – wet weight 

Bold values are the best-fit estimate for a species compared to empirical tissue data. 
Underlined values are SPAFs calculated from underestimated tissue concentrations.  

The SWAC that produced the lowest average SPAF across species for the best-fit 
parameter set was 350 µg/kg dw (Table D.6-5), although average SPAFs were similar 
for 380 and 340 µg/kg dw, and SPAFs for each individual species were less than 2 for 
all SWACs ≥ 200 µg/kg dw. Interestingly, the SWAC presented in Section 4.2.2.1 in the 
main body of the RI, based on an updated IDW interpolation, is 350 µg/kg dw.  

When total PCB concentrations in sediment were reduced from 380 to 150 µg/kg dw, a 
change of 61%, the average change in tissue concentrations, across all species, was 
63%. This indicates that the average of FWM estimates across species responds in a 
proportional manner to changes in total PCB concentrations in sediment when the 
concentration of total PCBs in water is held constant. However, because the FWM was 
overestimating for all species (except shiner surfperch) when the SWAC was 380 
µg/kg dw and underestimating for all species when the SWAC was 200 µg/kg dw, the 
average SPAF across species was not highly influenced.  

D.6.4 UNCERTAINTY IN OTHER INPUT PARAMETERS  
A number of uncertainties were not evaluated in the sensitivity and uncertainty 
analyses presented above. These uncertainties include: 

 True uptake and depuration processes described by the FWM equations  

 Applicability of basic assumptions of the Arnot and Gobas FWM to LDW 
organisms and conditions (i.e., primary routes of chemical uptake, 
homogeneous distribution of chemicals within organisms, assumptions about 
equilibrium between organisms and the environment) (Arnot and Gobas 2004b) 

 Mean of the empirical data as an estimate of true mean tissue total PCB 
concentrations in the LDW 

 Impact of temporal differences among datasets for different media 

 Distributions assigned to FWM parameters  

The model’s quantitative description of uptake and depuration processes is an 
important uncertainty of the model. Biological processes are highly complex and were 
necessarily simplified for the creation of the model. The degree to which this 
simplification appropriately captures the critical elements of these processes for 
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predicting current and particularly future conditions is unknown. With regard to 
current conditions, the model reasonably estimates current PCB tissue concentrations, 
providing some confidence in its design.  

The degree to which the model is appropriate for the LDW organisms and conditions 
is another source of uncertainty. The Gobas model was originally developed for a 
freshwater lake very different from the LDW (Gobas 1993). The model has since been 
applied in a various freshwater and marine environments (deBruyn et al. 2004; Gobas 
and Arnot 2005). However, each system is unique and the model assumptions related 
to primary routes of chemical uptake, homogeneous distribution of chemicals within 
organisms, and assumptions about equilibrium between organisms and the 
environment (Arnot and Gobas 2004b) are violated to some degree in any system.  

Empirical data for each species tended to be highly variable; minimum and maximum 
total PCB concentrations in the tissues of different species ranged from 2 to 10 times 
the species’ mean tissue concentrations. Factors that contribute to the variance in 
tissue concentrations include laboratory protocols, time, and spatial heterogeneity. The 
variability in the empirical dataset reflects uncertainties that carry over into the 
calibration process. Although empirical data represent the best approximation of 
tissue concentrations in the LDW, the variability in the data suggest the potential for 
uncertainty in estimates of the mean.  

Another source of uncertainty is the temporal relationship among the datasets. Ideally, 
all empirical data would have been collected concurrently. Most of the tissue total PCB 
concentrations used in the calibration were collected in 2004 and 2005, and most of the 
sediment total PCB concentrations were collected in the late 1990s, 2004, and 2005. 
These sediment data along with water data collected in 2005 were used in the EFDC 
model, which generated the water concentration estimates used in the FWM. Inclusion 
of data from multiple years increases the level of uncertainty. However, the larger 
dataset, particularly for sediment, was believed to provide a better estimate of average 
conditions throughout the LDW than a smaller, concurrent dataset. 

One of the temporal factors that complicated the selection of empirical calibration and 
input data for the FWM involved the dredging that occurred in 2003/2004 in the 
Duwamish/Diagonal area within Area T1. The surface sediment layer used to derive 
the SWAC used in the FWM was based on baseline (pre-dredging) conditions (Section 
D.4.1.1), consistent with the dataset used in the risk assessments. The surface sediment 
layer used in the EFDC model for estimation of water column concentrations was 
somewhat different; 2005 post-dredging surface sediment data were used in the area 
around the Duwamish/Diagonal dredging project instead of the pre-dredging data in 
the baseline dataset. These post-dredging data were used to better coincide with the 
PCB surface water data collected by King County in 2005 (Nairn 2009).  

The fact that the surface sediment data used in the Duwamish/Diagonal area were 
different in the FWM and the EFDC modeling efforts generates some uncertainty. 
However, the water column total PCB concentrations predicted by the EFDC model, 
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and thus used in the FWM, would be similar with either set of sediment data because 
the EFDC model was calibrated to empirical water column total PCB concentrations 
(Section D.4.1.2). Calibration to the different sediment data would still estimate water 
concentrations very similar to those estimated from the current EFDC model. 
Similarly, the FWM was calibrated to empirical tissue total PCB concentrations, and 
thus the difference in sediment total PCB concentrations would likely not have had a 
large effect on the estimated total PCB concentrations in tissues.  

As an additional assessment, SWACs were generated using IDW interpolation to 
assess the effect of using pre-dredging vs. post-dredging data in the 
Duwamish/Diagonal area. The FWM used an LDW-wide SWAC for total PCBs. LDW-
wide (i.e., RM 0.0 to RM 5.25) total PCB SWACs were 380 and 340 µg/kg dw using the 
pre-dredging and post-dredging Duwamish/Diagonal data, respectively. Based on the 
analysis presented in Table D.6-5, a change in sediment SWAC from 380 to 340 µg/kg 
dw did not result in a change in the average SPAF (1.1), and none of the SPAFs 
changed by more than 0.1 for individual species.  

The effect of using the post-dredging data was also evaluated on a sampling-area basis 
to assess the potential influence of using these data on smaller scales (Section D.7). The 
Area T1 total PCB SWAC would have decreased from 300 to 230 µg/kg dw if the post-
dredging data had been used in the Duwamish/Diagonal area rather than the pre-
dredging data in the Duwamish/Diagonal area. The sensitivity of the FWM to the 
SWAC was not evaluated at this scale. However, if the influence of the SWAC on 
SPAFs was similar to that calculated for the LDW-wide scale, the decrease in SWAC 
would have increased the average SPAF from 1.2 to approximately 1.4, with changes 
on the order of 0.2 to 0.3 for individual species. All estimated tissue concentrations 
could still be within a factor of 2 of the empirical tissue dataset. 

Distributions were assigned to many of the input parameters to describe uncertainty 
in their values. The type of distribution selected (e.g. normal, triangular, uniform, etc.) 
indicates something about the how well the parameter was characterized and/or what 
type of information was available. The distribution assigned for concentration of PCBs 
in water is illustrative of this issue. As discussed in Section D.4.1.2, the distribution 
assigned to water was based on both empirical and EFDC model estimates. Empirical 
data from the two mid-channel locations were used to define the upper and lower 
bounds of PCB concentrations in water for the FWM. The mode used in the data 
distribution was generated by the EFDC model, which was calibrated with several 
large empirical datasets for many parameters. Because the LDW water samples were 
collected mid-channel rather than directly above the benches (Map 4-11a), where PCB 
concentrations would be expected to be the highest, it is possible that the extreme high 
end of the water PCB range was not captured in the empirical data. The model 
estimated higher concentrations in prediction cells just above the sediment surface on 
the benches in a few specific areas of higher sediment concentrations. These higher 
concentrations were included in the EFDC model output used to generate the average 
concentrations. The mode of the total PCB concentration in water used in the FWM 
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represents a yearly average of the exposure throughout the entire LDW estimated by 
the EFDC model. As discussed in Section D.3.2.2, because the modeled species 
integrate their exposure over space and time, identifying upper and lower limits is less 
important than identifying a reasonable average exposure concentration. Therefore, 
modeled monthly averages should be a better estimate of actual exposure than 
empirical data because of the inherent variability in water concentrations over small 
spatial and temporal scales. Although the baseline water PCB concentration represents 
a source of uncertainty in the FWM, it is not expected to be the most significant input 
parameter for any of the target species.  

D.7 Testing the FWM at Different Spatial Scales 

To test the performance of the calibrated model for areas smaller than the LDW, the 
best-fit parameter set was applied to the four modeling areas (M1, M2, M3, and M4), 
and model estimates for each area were compared to area-specific empirical tissue 
data. These tests were conducted because EPA expressed an interest in potentially 
running the FWM at a scale smaller than the entire LDW, and there were sufficient 
empirical data to test model performance at the scale of modeling areas. Modeling 
area tests were also used to investigate the potential impact of the uncertainty 
associated with home ranges of species used in the FWM.  

The best-fit parameter set was also used to test the performance of the FWM at specific 
intertidal locations to assess the ability of the model to estimate total PCB 
concentrations in clam tissue. Clams were modeled to support calculations of RBTCs 
in sediment for human health consumption scenarios. The model was not calibrated 
for clams because clams that are harvested for human use are present only in select 
intertidal areas, where the habitat is suitable, and the model was calibrated for the 
entire LDW.  

D.7.1 MODELING AREAS 
The FWM was applied to the four modeling areas (M1, M2, M3, and M4) 
(Figure D.3-1) to assess model performance for fish and crab species at a spatial scale 
smaller than the LDW.37

                                                 
37 The performance of the FWM was not tested at a subarea scale because fewer composite tissue 

samples were available at that scale. 

 Site-specific input parameters that were changed for 
modeling area runs were the total PCB concentration in the water column, the total 
PCB concentration in sediment, and the sediment OC content (Table D.7-1).  
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Table D.7-1. Modeling area-specific input parameter values  

MODELING  
AREA 

TOTAL PCB CONCENTRATION  
IN THE WATER COLUMN 

(ng/L)a 

TOTAL PCB CONCENTRATION  
IN SEDIMENT (SWAC) 

(µg/kg dw)b TOC (%)c 
M1 1.06 300 2.00 

M2 1.29 270 2.05 

M3 2.72 880 1.76 

M4 2.16 190 1.72 

a Total PCB concentrations in the water column were derived for each modeling area from EFDC model output 
(as the average of 12 monthly averages in cells from the bottom three layers of the model for each modeling 
area) (Nairn 2009). 

b SWACs of total PCBs in sediment were calculated using the 2006 IDW interpolation method and pre-Round 3 
sediment data for modeling areas using the same interpolation grids generated for the entire LDW but clipped 
to modeling areas.  

c Spatially weighted average percentages of sediment TOC were calculated using the 2006 IDW interpolation 
method and pre-Round 3 sediment data for modeling areas using Thiessen polygons generated for the entire 
LDW but clipped to modeling areas.  

dw – dry weight 
IDW – inverse distance weighting 
LDW – Lower Duwamish Waterway 
PCB – polychlorinated biphenyl 
SWAC – spatially weighted average concentration 
TOC – total organic carbon 

At a modeling area scale, estimates were within a factor of 2 of empirical data for 
Areas M1, M2, and M4 (Table D.7-2) with a few exceptions. In Area M2, the estimate 
for shiner surfperch was 2.4 times lower than the empirical average. However, as 
discussed in Section D.3.2.2 and Section 4.2.2.4 (in the main body of the RI), there was 
one shiner surfperch composite sample with very a high concentration of PCBs 
(18,400 µg/kg ww). If that sample had been removed from the dataset for Area M2, 
the model would have predicted within a factor of 2. In Area M3, estimates for benthic 
invertebrates, Dungeness crab, slender crab, and English sole ranged from 2.2 to 
3.0 times higher than empirical data (Table D.7-2). The model performed reasonably 
well for shiner surfperch and Pacific staghorn sculpin in Area M3 (estimates were 1.4 
and 1.9 times higher than empirical data, respectively).  

Literature and statistical analyses of empirical total PCB tissue data (Section D.3.2) 
suggested that the FWM may perform better at the modeling area scale for Pacific 
staghorn sculpin and possibly better for shiner surfperch than for English sole and 
Dungeness and slender crab. English sole and crabs appear to be wider-ranging 
species relative to the spatial scale of the modeling areas (Section 4.2.2.4 in the main 
body of the RI). 
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Table D.7-2. Application of the FWM to individual modeling areas  

MODELING 
AREA SPECIES 

MEAN EMPIRICAL 
TOTAL PCB 

CONCENTRATION 
(µg/kg ww) n 

BEST-FIT PARAMETER SET  

ESTIMATED TOTAL 
PCB CONCENTRATION 

(µg/kg ww) SPAF 

OVER (+) OR 
UNDER (-) 
ESTIMATE 

M1 

benthic invertebrates 180a 6 231 1.3 + 

slender crab 650 3 542 1.2 - 

Dungeness crab 990 6 960 1.0 - 

Pacific staghorn sculpin 720 7 889 1.2 + 

shiner surfperch 970 15 1,229 1.3 + 

English sole 2,600 12 1,946 1.3 - 

M2 

benthic invertebrates 170b 6 214 1.3 + 

slender crab 700 7 507 1.4 - 

Dungeness crab na 0 948 na na 

Pacific staghorn sculpin 750 7 858 1.1 + 

shiner surfperch 2,800 12 1,165 2.4 - 

English sole 2,900 12 1,808 1.6 - 

M3 

benthic invertebrates 370c 4 702 1.9 + 

slender crab 631 3 1,636 2.6 + 

Dungeness crab 1,300 4 2,820 2.2 + 

Pacific staghorn sculpin 1,400 7 2,648 1.9 + 

shiner surfperch 2,600 12 3,689 1.4 + 

English sole 2,000 12 5,918 3.0 + 

M4 

benthic invertebrates 140d 4 188 1.3 + 

slender crab na 0 467 na na 

Dungeness crab 1,200 2 1,040 1.2 - 

Pacific staghorn sculpin 730 7 879 1.2 + 

shiner surfperch 710 10 1,127 1.6 + 

English sole 1,400 6 1,639 1.2 + 

a The mean “empirical” total PCB concentration for benthic invertebrates in Area M1 was estimated using a total 
PCB SWAC of 300 µg/kg dw and the benthic invertebrate tissue-sediment regression: concentration of total 
PCBs in benthic invertebrate tissue = 0.34 x (sediment PCB concentration) + 75 (see Attachment 1). 

b The mean “empirical” total PCB concentration for benthic invertebrates in Area M2 was estimated using a total 
PCB SWAC of 270 µg/kg dw and the benthic invertebrate tissue-sediment regression described in Footnote a. 

c The mean “empirical” total PCB concentration for benthic invertebrates in Area M3 was estimated using a total 
PCB SWAC of 880 µg/kg dw and the benthic invertebrate tissue-sediment regression described in Footnote a. 

d The mean “empirical” total PCB concentration for benthic invertebrates in Area M4 was estimated using a total 
PCB SWAC of 190 µg/kg dw and the benthic invertebrate tissue-sediment regression described in Footnote a.  

FWM – food web model 
LDW – Lower Duwamish Waterway 
n – number of composite samples 
na – not available  

PCB – polychlorinated biphenyl 
SPAF – species predictive accuracy factor  
SWAC – spatially weighted average concentration 
ww – wet weight 
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Differences in home range size could possibly explain the poorer performance of the 
FWM for Dungeness and slender crabs and English sole relative to the performance 
for shiner surfperch and Pacific staghorn sculpin in Area M3. SWACs for Areas M1, 
M2, and M4 varied from 190 to 300 µg/kg dw, a difference of 80 to 190 µg/kg dw from 
the LDW-wide SWAC of 380 µg/kg dw. The SWAC for Area M3 was 880 µg/kg dw, a 
difference of 500 µg/kg dw from the LDW-wide SWAC of 380 µg/kg dw. If the 
exposure areas for Dungeness and slender crabs and English sole include the entire 
LDW, then the SWACs for these species would have been reasonably approximated 
by the LDW-wide SWAC of 380 µg/kg dw. Therefore, the good performance of the 
FWM for these species in Areas M1, M2, and M4 does not necessarily indicate that the 
modeling area SWACs represented the full exposure area (i.e., home ranges), but 
instead could be explained by the similarity of the SWACs in these modeling areas to 
the LDW-wide SWAC. If the home range of shiner surfperch is smaller than the LDW 
and corresponds roughly with the modeling areas, then sediment exposure should 
have been better approximated by modeling area SWACs. In addition, the home-range 
hypothesis for the good performance of Pacific staghorn sculpin and shiner surfperch 
in Area M3 is supported by the ANOVAs and regressions performed with the 
empirical tissue data among the four modeling areas for these species (Section D.3.2.2). 
These analyses indicated that Pacific staghorn sculpin, and to a lesser extent shiner 
surfperch, may integrate their exposure over areas smaller than the LDW. 

In summary, for Pacific staghorn sculpin and shiner surfperch, the FWM performed 
within the SPAF criterion (SPAF ≤ 2) for all modeling areas when the 18,400-µg/kg 
ww sample result was removed from the shiner surfperch Area M2 dataset. These 
results indicate that applying the FWM at the modeling area scale for these species 
may be appropriate, although uncertainty is higher at the modeling area scale, as 
discussed in Section D.3.2. For Dungeness and slender crabs and English sole, the 
FWM performed within the SPAF criterion (SPAF ≤ 2) for all modeling areas except 
Area M3. The fact that the SPAF criterion was met in Areas M1, M2, and M4 but not in 
M3 (the modeling area with the highest sediment SWAC) indicates that these species 
may have home ranges that are larger than the modeling areas.  

Regardless of the species, some loss of performance is to be expected if the model is 
applied on a smaller spatial scale because of the following:  

 Greater SE because of smaller tissue sample sizes when the data are split by 
tissue sampling area 

 Potential differences in diet at the modeling area scale versus the LDW-wide 
scale because of potential differences in the relative abundance of different 
types of prey  

 Potential differences in the spatial distributions of habitat and sediment 
contamination (both for the modeled species and their prey) 

 Potential differences in factors that affect the bioavailability of PCBs (e.g., 
differences in PCB congener patterns or in sediment organic carbon content) 
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 Potential differences in water exposure at the modeling area spatial scale 
relative to LDW-wide 

 Movement of individuals (of the sampled population or their prey) across 
modeling area boundaries 

In summary, because of their larger home range and the likelihood that exposure 
occurs on a scale larger than that of the modeling areas, the application of the FWM at 
the modeling area scale may not be appropriate for Dungeness and slender crabs and 
English sole, particularly if the SWACs within the smaller areas are dramatically 
different than the LDW-wide SWAC. This issue would need to be considered if the 
LDW FWM is applied on a smaller scale in the future.  

D.7.2 BENCH AREA SCALE  
In addition to evaluating FWM performance at the modeling area scale, the model was 
evaluated on a bench area scale, per EPA request, to assess the potential for 
preferential use of nearshore areas. Modeling Area 3 was selected for this analysis 
because of the variation in sediment concentrations for the nearshore bench areas. The 
benches were defined as the area outside of the navigation channel. Model inputs for 
sediment PCB concentration and TOC were estimated as SWAC values, and water 
concentrations were estimated from EFDC prediction cells in those areas. Table D.7-3 
presents the input values and results of the bench analysis. It should be noted that the 
fish tissue data available for comparison to model predictions were not collected 
exclusively from the benches but were instead collected as available within the entire 
sampling subareas, which generally bisected the LDW. 

Table D.7-3. Input parameters and results of bench area FWM analysis  

SPECIES 
NAME  

EXPOSURE  
AREA 

FWM INPUT PARAMETERS 
EMPIRICAL 

TOTAL PCB 
CONCENTRATION 

IN TISSUE 
(µg/kg ww)d 

FWM OUTPUT 

TOTAL PCB 
CONCENTRATION 

IN WATER 
(ng/L)a 

TOTAL PCB 
SWAC IN 
SURFACE 
SEDIMENT 

(µg/kg dw)b 
TOC  
(%)c 

ESTIMATED 
TOTAL PCB 

CONCENTRATION 
IN TISSUE 

(µg/kg ww) SPAF 

Pacific 
staghorn 
sculpin 

LDW-wide 1.2 380 1.9 900 1,122 1.2 

M3 2.7 880 1.76 1,400 2,648 1.9 

M3, navigation 
channel 
excluded 

3.5 1,065 1.79 1,400 3,228 2.3 

M3, west bench 3.5 428 1.62 940 1,748 1.9 

M3, east bench 3.5 1,586 1.92 1,700 4,365 2.6 
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SPECIES 
NAME  

EXPOSURE  
AREA 

FWM INPUT PARAMETERS 
EMPIRICAL 

TOTAL PCB 
CONCENTRATION 

IN TISSUE 
(µg/kg ww)d 

FWM OUTPUT 

TOTAL PCB 
CONCENTRATION 

IN WATER 
(ng/L)a 

TOTAL PCB 
SWAC IN 
SURFACE 
SEDIMENT 

(µg/kg dw)b 
TOC  
(%)c 

ESTIMATED 
TOTAL PCB 

CONCENTRATION 
IN TISSUE 

(µg/kg ww) SPAF 

Shiner 
surfperch 

LDW-wide 1.2 380 1.9 1,800 1,558 1.2 

M3 2.7 880 1.76 2,600 3,689 1.4 

M3, navigation 
channel 
excluded 

3.5 1,065 1.79 2,600 4,482 1.7 

M3, west bench 3.5 428 1.62 2,500 2,302 1.1 

M3, east bench 3.5 1,586 1.92 2,800 6,159 2.2 

a LDW-wide water concentration based on water concentration in the best-fit parameter set (Table D.5-3). Other 
water concentrations were estimated from EFDC model output for the specified exposure area (Nairn 2009). 

b SWACs of total PCBs in sediment were calculated using the 2006 IDW interpolation method and pre-Round 3 
sediment data using the same interpolation grids generated for the entire LDW but clipped to specific areas.  

c Spatially weighted average percentages of sediment TOC were calculated using the 2006 IDW interpolation 
method and pre-Round 3 sediment data using Thiessen polygons generated for the entire LDW but clipped to 
specific areas.  

d Mean total PCB concentrations in fish collected from specified exposure areas. The west bench included fish 
from Subareas 3B, 3D, and 3F. The east bench included fish from subareas 3A, 3C, and 3E. 

dw – dry weight 
EFDC – Environmental Fluid Dynamics [Computer] Code 
FWM – food web model 
LDW – Lower Duwamish Waterway 
PCB – polychlorinated biphenyl 
SPAF – species predictive accuracy factor 
TOC – total organic carbon 

SPAFs ranged from 1.2 (LDW-wide) to 2.6 (east bench) for Pacific staghorn sculpin 
and from 1.1 (west bench) to 2.2 (east bench) for shiner surfperch. The FWM tended to 
overestimate PCB concentrations in tissue when the sediment SWAC was assumed to 
be higher (i.e., the concentration for the benches). However, because the fish tissue 
data were not collected exclusively from the benches, results of this assessment cannot 
be considered conclusive for characterizing the exposure of Pacific staghorn sculpin or 
shiner surfperch to contamination on the benches relative to that in the entire subarea.  

D.7.3 CLAM INTERTIDAL AREAS 
To test how well the model estimated total PCB concentrations in clam tissue, the 
model was run for the 10 clam intertidal areas, and estimated total PCB tissue 
concentrations in clams were compared to empirical clam tissue data. Four of the 
10 intertidal areas (i.e., C2, C3, C7, and C10) had two sampling locations each, for a 
total of 14 locations (Figure D.3-1). Co-located tissue and sediment samples were 
collected at each of the 14 clam sampling locations. 

The best-fit parameter set was used for all 14 clam sampling locations, except for three 
parameters that were location-specific. Location-specific input parameters that were 
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changed for clam runs were the total PCB concentration in the water column, the total 
PCB concentration in sediment, and the sediment OC content (Table D.7-4).  

Table D.7-4. Location-specific input parameter values for 14 clam intertidal 
locations in the LDW 

LOCATION ID 
MODELING 

AREA 

TOTAL PCB 
CONCENTRATION IN 

THE WATER COLUMN 

(ng/L)a 

TOTAL PCB 
CONCENTRATION IN 

SEDIMENT  
(g/kg dw)b 

ORGANIC CARBON IN 
SEDIMENT 

(%)b 
C1 M1 1.1 3.1 0.47 

C2-1 M1 1.1 56 1.82 

C2-2 M1 1.1 99 1.06 

C3-1 M1 1.1 52 0.93 

C3-2 M1 1.1 20 U 1.31 

C4 M2 1.3 69 1.4 

C5 M2 1.3 53 0.32 

C6 M2 1.3 61 1.24 

C7-1 M3 2.7 1,000 1.55 

C7-2 M3 2.7 380 0.78 

C8 M3 2.7 3,300 2.11 

C9 M3 2.7 35 0.56 

C10-1 M3 2.7 6,600 1.63 

C10-2 M3 2.7 15,000 2.27 

a The total PCB concentration in the water column for each clam intertidal area was assumed to be the same as 
the corresponding modeling area based on output from the bottom three layers of the EFDC model.  

b Total PCB concentrations in sediment and organic carbon content at specific intertidal locations were based on 
composite sediment samples collected at the same locations as the clam tissue samples. These sediment 
samples represented total PCB concentrations and organic carbon content over the area from which clams 
were collected at a given intertidal location. 

dw – dry weight 
ID – identification 
LDW – Lower Duwamish Waterway 
PCB – polychlorinated biphenyl 
U – not detected at the reporting limit shown 

Compared to the empirical data for clams, estimated total PCB concentrations in clams 
for 12 of the 14 clam intertidal locations had SPAFs < 2 (Table D.7-5). These results 
indicate that the model generally performed well for locations where total PCB 
concentrations in the sediment are 3,300 µg/kg dw or lower (Table D.7-5). 
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Table D.7-5. Application of the calibrated FWM for clams  

LOCATION ID 

EMPIRICAL TOTAL PCB 
CONCENTRATION  
IN CLAM TISSUE  

 (µg/kg ww) 

FWM-ESTIMATED TOTAL 
PCB CONCENTRATION  

IN CLAM TISSUE 
(µg/kg ww) SPAF 

OVER (+) OR  
UNDER (-) 
ESTIMATE 

C1 24 22 1.1 - 

C2-1 24 34 1.4 + 

C2-2 29 61 2.1 + 

C3-1 33 43 1.3 + 

C3-2 32 26 1.2 - 

C4 31 46 1.5 + 

C5 43 91 2.1 + 

C6 34 45 1.3 + 

C7-1 220 352 1.6 + 

C7-2 250 259 1.0 + 

C8 580 828 1.4 + 

C9 50 75 1.5 + 

C10-1 320 1,973 6.2 + 

C10-2 330 3,395 10.3 + 

FWM – food web model 
ID – identification 
PCB – polychlorinated biphenyl 
SPAF – species predictive accuracy factor 
ww – wet weight 

Total PCB concentrations were overestimated at locations C10-1 and C10-2 (SPAFs of 
6.2 and 10.3, respectively); these locations had the highest total PCB concentrations in 
sediment (6,600 and 15,000 µg/kg dw, respectively). Empirical clam tissue total PCB 
concentrations at locations C10-1 and C10-2 (320 and 330 µg/kg ww, respectively) 
were in the same range as clam tissue concentrations (220 to 580 µg/kg ww) from 
locations with sediment total PCB concentrations that ranged from 380 to 3,300 µg/kg 
dw (Table D.7-4). These results may indicate that clam tissue concentrations are not 
greatly influenced by local sediment total PCB concentrations and may be more a 
function of some other parameter. The other two locations with SPAFs > 2 (C2-2 and 
C5, each with a SPAF of 2.1) had total PCBs concentrations in sediment similar to 
those for the other areas.  

An NRS analysis for clams was conducted using the same methods described in 
Section D.6.2. In the NRS analysis, input values for a given set of parameters were 
varied, one at a time, from their minimum to their maximum values in the parameter 
sets that passed the model performance filter. All other FWM parameters were held at 
their best-fit parameter set values. The higher the NRS value, the greater the 
sensitivity of the model to that parameter.  
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The NRS analysis was conducted for three intertidal locations, representing a range of 
total PCB concentrations in sediment (52, 380, and 15,000 µg/kg dw). Testing the 
sensitivity and uncertainty of the FWM at three locations with differing total PCB 
concentrations in sediment provides insight into how the sensitivity of the FWM 
changes with environmental conditions. Six of the twenty parameters tested in the 
NRS analysis had an effect on estimated total PCB concentrations in clams 
(Table D.7-6). 

Table D.7-6. Results of NRS analysis at three clam intertidal locations 

PARAMETER 

NRS VALUE FOR CLAMS  
(µg/kg ww) 

INTERTIDAL 
LOCATION  

C3-1a 

INTERTIDAL 
LOCATION  

C7-2 a 

INTERTIDAL 
LOCATION  
C10-2 a 

Estimated concentration of total PCBs in the water column 48 48 47 

Relative fraction of porewater ventilated by clamsa 29 280 3,800 

Density of lipids 5.4 33 430 

Log octanol-water partition coefficient (Log KOW) for total PCBs 4.4 6.5 69 

Dietary absorption efficiency of NLOM (εN) for clamsa 2.8 16 270 

Lipid content of zooplankton 0.045 1 25 

a For the NRS analysis, the maximum and minimum fractions of porewater ventilation for clams were assumed to 
be the same as the values used for benthic invertebrates. 

b The total PCB concentrations in co-located sediment at locations C3-1, C7-2, and C10-2 were 52, 380, and 
15,000 µg/kg dw, respectively. 

dw – dry weight 
PCB – polychlorinated biphenyl 
NLOM – non-lipid organic matter 
NRS – nominal range sensitivity 
ww – wet weight 

The six parameters that had an effect on FWM clam tissue estimates were also 
identified as important parameters for the other modeled species (Figures D.6-1 
through D.6-7). The influence of total PCB concentrations in the water column, relative 
to the influence of other parameters, increased with decreasing sediment 
concentrations (Table D.7-6). These results indicate that as total PCB concentrations in 
sediment decrease, FWM estimates of total PCB concentrations for clams become more 
sensitive to total PCB concentrations in water. 

A regression model was also evaluated to assess its ability to estimate total PCB 
concentrations in clam tissue. When both sediment and tissue concentrations were log 
transformed to help meet the assumptions of a regression analysis (linearity of the 
relationship and homogeneous variance of the dependent variable around the 
regression line), the sediment variable explained 80% of the variance in tissue 
concentrations (R2 = 0.80) and the regression was significant (p < 0.0005) 
(Figure D.7-1). 
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Figure D.7-1. PCB regression using log(10)-transformed concentrations of 

co-located clam tissue and sediment samples. 
The regression model provided better estimates of total PCB concentrations in clam 
tissue at high sediment concentrations (i.e., PCB concentrations in sediment greater 
than 6,600 µg/kg dw) but provided estimates similar to the FWM (in terms of SPAFs) 
at the low end of the sediment scale, particularly in the range of sediment RBTCs 
(Table D.7-7). Because the regression model performed similarly to the FWM in the 
lower range of total PCB concentrations in sediment, the FWM was selected to 
estimate the clam tissue sediment relationship in the derivation of sediment RBTCs, 
which is discussed in Section D.9.  

Table D.7-7. Comparison of empirical total PCB concentrations in clam tissue 
relative to estimates made using the FWM and a regression 
equation 

LOCATION 
ID 

SEDIMENT PCB 
CONCENTRATION 

(µg/kg dw) 

EMPIRICAL TISSUE 
PCB 

CONCENTRATION 
(µg/kg ww) 

FWM ESTIMATE REGRESSION ESTIMATE 
TISSUE PCB 

CONCENTRATION 
(µg/kg ww) SPAF 

TISSUE PCB 
CONCENTRATION 

(µg/kg ww) SPAF 

C1 3.1 24 22 1.1 14 1.7 

C2-1 56 24 34 1.4 48 2.0 

C2-2 99 29 61 2.1 61 2.1 

C3-1 52 33 43 1.3 47 1.4 

C3-2 10 32 26 1.2 23 1.4 

C4 69 31 46 1.5 53 1.7 

C5 53 43 91 2.1 47 1.1 

C6 61 34 45 1.3 50 1.5 

C7-1 1,000 220 352 1.6 166 1.3 
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LOCATION 
ID 

SEDIMENT PCB 
CONCENTRATION 

(µg/kg dw) 

EMPIRICAL TISSUE 
PCB 

CONCENTRATION 
(µg/kg ww) 

FWM ESTIMATE REGRESSION ESTIMATE 
TISSUE PCB 

CONCENTRATION 
(µg/kg ww) SPAF 

TISSUE PCB 
CONCENTRATION 

(µg/kg ww) SPAF 

C7-2 380 250 259 1.0 109 2.3 

C8 3,300 580 828 1.4 277 2.1 

C9 35 50 75 1.5 39 1.3 

C10-1 6,600 320 1,973 6.2 374 1.2 

C10-2 15,000 330 3,395 10.3 532 1.6 

dw – dry weight 
FWM – food web model 
ID – identification 
PCB – polychlorinated biphenyl 
SPAF – species predictive accuracy factor 
ww – wet weight 

D.8 Comparison of FWM Estimates to 2007 Tissue Data 

Most of the tissue total PCB data used in the FWM calibration were collected in 2004 
and 2005, with a smaller amount of data from the 1990s. Additional tissue data were 
collected in the LDW in 2006 and 2007. These additional data were collected after the 
FWM was calibrated so they were not included in the calibration dataset. In this 
section, FWM-estimated concentrations in tissue are compared to the 2007 data as an 
informational exercise. 

As discussed in Section 4.2.2.4 in the main body of the RI, total PCB concentrations 
(Aroclor sum) in fish, crabs, and clams were generally lower in 2006 and 2007 than in 
2004 and 2005. The reason for this decrease is not known. Possible hypotheses include 
higher total PCB concentrations in tissue samples collected in 2004 because of the 
dredging of PCB-contaminated sediments in 2004 that could have mobilized PCBs and 
made them more available to organisms, a gradual decline in total PCB concentrations 
in sediment and water over time because of natural recovery (which will be discussed 
in greater detail in the FS), reductions in surface sediment concentrations from the 
Duwamish/Diagonal dredging lowering site-wide exposures after 2004, analytical 
uncertainties associated with the use of different laboratories in 2004 versus 2005, 
2006, and 2007 (see Section 4.2.2.4 in the main body of the RI), or a combination of 
these factors. 

Interest has been expressed by agency reviewers in seeing how well the FWM would 
predict the 2007 tissue concentrations. Because there are no alternative input 
parameters (e.g., surface sediment total PCB concentrations, surface water total PCB 
concentrations) that could be used in the FWM to be reflective of the more recent 
conditions, this exercise does not constitute a validation of the FWM. For example, the 
baseline surface sediment dataset that served as the basis for the SWAC used in the 
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FWM represents samples collected from 1990 through 2005; there are too few samples 
from the latter years to estimate an LDW-wide SWAC that might more accurately 
reflect the exposure regime of the organisms collected in 2006 or 2007. Nevertheless, 
for the sake of demonstration, mean tissue PCB concentrations (sum of detected 
Aroclors) for species collected in 2007 were compared with the total PCB 
concentrations estimated for those species using the FWM and the best-fit parameter 
set identified in calibration of the FWM (Table D.8-1). Similar comparisons cannot be 
made for tissue samples collected in 2006 because tissue samples in that year were 
available for only two of the target species and only from Area T1. Clam data were 
also not included in this comparison because those data were not considered spatially 
representative of the entire LDW. SPAFs were then calculated by comparing the 
empirical 2007 tissue PCB data to the FWM-estimated total PCB concentrations. 

Table D.8-1. FWM-estimated total PCB concentrations in tissue compared to 
empirical data from 2007, tissue data in the calibration dataset, and 
the combined tissue dataset  

SPECIES  

MEAN TOTAL PCB CONCENTRATION IN TISSUE 
(µg/kg ww) SPAF 

FWM 
ESTIMATE 
USING THE 
BEST-FIT 

PARAMETER 
SETa  

2007 
TISSUE 
DATAb 

TISSUE DATA 
IN THE 

CALIBRATION 
DATASET 
(1990S – 

2005) 

ALL 
TISSUE 
DATA 

(1990S – 
2007)b, c 

2007 
TISSUE 
DATA 

TISSUE DATA 
IN THE 

CALIBRATION 
DATASET 
(1990S – 

2005) 

ALL 
TISSUE 
DATA 

(1990S – 
2007)c 

Benthic 
invertebrates 300 nd 200 nc nd 1.5 nc 

Slender crab 690 155 670 510 4.5 1.0 1.4 

Dungeness crab 1,200 200 1,100 890 6.0 1.1 1.3 

Pacific staghorn 
sculpin 1,100 nd 900 nc nd 1.2 nc 

Shiner surfperch 1,600 452 1,800 1,400 3.5 1.2 1.1 

English sole 2,500 683 2,300 1,800 3.7 1.1 1.4 
Average nc nc nc nc 4.4 1.2 1.3 

a FWM estimates were determined without changing any of the input parameters to attempt to reflect any 
changes in the exposure regime of organisms sampled in 2007. 

b Mean total PCB concentrations are based on the sum of detected Aroclors. 
c Does not include 2006 data because these data were not considered spatially representative.  
FWM – food web model 
LDW – Lower Duwamish Waterway 
nd – no data (not sampled in 2007) 
nc – not calculated 
PCB – polychlorinated biphenyl 
SPAF – species predictive accuracy factor 
ww – wet weight 

Although the FWM estimates were within a factor of 2 of the tissue concentrations in 
the FWM calibration dataset (i.e., SPAFs ranged from 1.1 to 1.5, with an average SPAF 
of 1.2), the FWM slightly overpredicted tissue concentrations (i.e., estimated higher 
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concentrations) for five of the six modeled species. Given that tissue concentrations in 
2007 were substantially lower than those in the calibration dataset, it is not surprising 
that SPAFs were higher still; SPAFs calculated using the 2007 empirical tissue data 
ranged from 3.5 to 6.0, with an average of 4.4 across species.  

In addition to comparing FWM estimates to the 2007 data, the FWM estimates were 
also compared to a combined LDW dataset (including all tissue data from the 1990s 
through 2007, except data from 2006). This comparison resulted in SPAFs that were 
very similar to those generated from the FWM calibration dataset. The average SPAF 
was 1.3 compared to an average SPAF of 1.2 for the FWM calibration dataset. Thus, if 
it is assumed that conditions in the system did not change significantly between the 
period when the FWM calibration data set was collected and 2007, then the FWM 
estimates this larger dataset quite well.  

The FWM’s underestimation of 2007 tissue concentrations should not be taken as an 
indication that the FWM performed poorly; true validation of the FWM would only be 
possible if there was a sufficiently robust exposure dataset with significantly different 
PCB concentrations that could be used in the FWM to reflect the actual exposure of the 
organisms sampled in 2007. In the absence of a robust synoptic sediment, water, and 
tissue dataset, the 2007 tissue data cannot be used to “validate” the FWM. Comparison 
of model predictions to the larger dataset, including FWM calibration data and 2007 
data, indicated that the model predicts this larger dataset quite well. Although the 
FWM may be used to estimate future tissue concentrations under alternative exposure 
scenarios, the best indication of possible linkage between sediment and tissue PCB 
concentrations will result from a thoughtfully designed monitoring program to be 
implemented after remediation has begun.  

D.9 Application of the FWM to Calculate Sediment RBTCs  

RBTCs represent the concentrations that correspond to specific thresholds of risk.38

This section describes the four main steps of the process used to generate estimates of 
sediment RBTCs for total PCBs. Briefly, sediment and water input parameters were 
selected, and then the model was run iteratively to estimate the tissue concentrations 

 In 
Section 8 in the main body of the RI, RBTCs were estimated for various human 
exposure pathways for risk driver chemicals identified in the baseline risk assessments 
(Appendices A and B). The FWM was used to generate sediment RBTCs for total PCBs 
for exposure through the ingestion of aquatic species (seafood) by humans and river 
otter. This use of the FWM carries an implicit assumption that risks associated with 
tissue concentrations of PCBs are a predictable function of sediment PCB 
concentrations and that risks from PCBs can thus be predictably reduced by lowering 
sediment concentrations. 

                                                 
38 For example, a 1 × 10-6 RBTC is the tissue concentration (or the associated sediment concentration) at 

which the excess cancer risk equals 1 × 10-6 for a specific human exposure scenario. 



 

Lower Duwamish Waterway Group
 

Port  of Seattle  /  Ci ty  of Seattle  /  King County /  The Boeing Company  
FINAL 

LDW RI: Appendix D 
July 9, 2010 

Page 100 
 
 

that correspond to each set of input parameters. The estimated tissue concentrations 
were then used in the human health risk equations, and the sediment concentrations 
associated with particular risk thresholds were identified. Details for each of these 
steps are discussed below. 

Step 1. Estimate total PCB concentrations in surface sediment and in overlying 
water in the water column 

To estimate sediment RBTCs, the FWM required paired inputs of total PCB 
concentrations in surface sediment and overlying water; both of these input 
parameters are important for the model. The surface sediment concentration was 
represented by the SWAC for the LDW from RM 0.0 to RM 5.25, which has been 
estimated to be 380 µg/kg dw.39 The EFDC model40

In the future, total PCB concentrations in sediment and water are likely to be lower 
following sediment remediation and source control actions within the LDW. Because 
these concentrations are not yet known, the FWM was run with total PCB 
concentrations in sediment ranging from 0 to 380 µg/kg dw. Total PCB concentrations 
in sediment will never be 0 µg/kg dw because of background sources of PCBs. The 
low end of the range (approaching zero PCBs in sediment) was modeled to estimate 
total PCB concentrations in tissues at very low concentrations in sediment.  

 estimated an annual LDW-wide 
mean total PCB concentration in water of 1.43 ng/L using the three bottom cells of the 
EFDC model. These concentrations represent water in the lower portion of the water 
column, closer to the sediment surface, where most of the fish and crab species being 
modeled spend the majority of their time.  

The EFDC model was not used to estimate future total PCB concentrations in the 
water column for each concentration in sediment; these estimates would have been 
highly uncertain because of the numerous modeling assumptions that would have 
been required (e.g., assumed spatial distributions of PCBs in sediment, including 
values for East and West Waterway). In addition to these uncertainties, the simulation 
run time required to process each sediment scenario would have required significant 
computational time (Nairn 2009).  

Because the EFDC model was not used, future total PCB concentrations in the water 
column were divided into three general ranges. To define these ranges, total PCB 
concentrations in the water column and in surface sediment were assumed to be 
related. For total PCB concentrations in surface sediment between 250 and 380 µg/kg 
dw, a water concentration of 1.2 ng/L was assumed based on the best-fit parameter set 
(Table D.5-3). This concentration is slightly below the LDW-wide mean concentration 
                                                 
39 The 2006 IDW parameterization used to estimate the SWAC for the FWM was discussed in the 

Technical Memorandum: GIS Interpolation of Total PCBs in LDW Surface Sediment (Windward 2006b). The 
baseline surface sediment dataset used in this application was the same dataset used in the risk 
assessments and thus did not include surface sediment data collected during Round 3 in 2006. 

40 Estimates from the EFDC model were received in October 2006. Additional information on the EFDC 
model is provided in a memo produced by King County (Nairn 2009). 
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of 1.43 ng/L (Table D.4-1) estimated by the EFDC model. For the lower sediment 
ranges, total PCB concentrations in water were assumed to be proportionately lower 
(Table D.9-1). As a point of reference, total PCB concentrations in water from the 
Green River, which is the upstream source of surface water to the LDW, ranged from 
0.04 to 0.8 ng/L in 2005 and from 0.04 to 2.4 ng/L in 2007 (Mickelson and Williston 
2006; Williston 2008). The total PCB concentration in water in Elliott Bay, the source of 
saline water to the LDW, ranged from 0.056 to 0.089 ng/L in 2005 (Mickelson and 
Williston 2006). The selection of a single water value was necessary for each sediment 
range because the FWM can only accommodate a single value for overlying water. The 
porewater concentration parameter (estimated by the model) provides a mechanism 
for the FWM to account for the potentially higher concentrations of chemicals within 
the sediment-water interface. 

Table D.9-1. Assumed relationship between total PCB concentrations in 
sediment and overlying water for the calculation of RBTCs in 
sediment 

RANGE OF TOTAL PCB 
CONCENTRATIONS IN SEDIMENT  

(µg/kg dw) 

ASSUMED TOTAL PCB 
CONCENTRATIONS IN THE WATER 

COLUMN (ng/L) 
0 – 100 0.6 

100 – 250 0.9 

250 – 380 1.2 

dw – dry weight 
PCB – polychlorinated biphenyl 
RBTC – risk-based threshold concentration 

Step 2. Run the model probabilistically using Monte Carlo simulation 

The FWM was run probabilistically as a Monte Carlo simulation using Crystal Ball® 
software, allowing numerous model runs for small incremental changes in total PCB 
concentrations in sediment, with concentrations ranging from 0 to 380 µg/kg dw. The 
total PCB concentration in water for each of these runs also varied, per the relationship 
described in Table D.9-1. 

Results of these model runs (i.e., estimates of total PCB concentrations in tissues) using 
the best-fit parameter set are displayed graphically in Figure D.9-1. The “steps” in 
estimated total PCB concentrations in tissue occurred at total PCB concentrations in 
sediment corresponding to the three sediment/water intervals defined in Step 1.  
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Figure D.9-1. Total PCB concentrations in whole-body tissues of seafood 

species as a function of total PCB concentrations in sediment 
The FWM was also used to estimate a range of total PCB concentrations in each tissue 
type. Parameter sets that passed the model performance criterion (SPAF ≤ 2 for all 
species) were reviewed to determine which set produced the highest and lowest 
estimated total PCB concentrations for each species, regardless of the performance of 
other species.  

Figures D.9-2 and D.9-3 present the results for Dungeness crabs and English sole, 
respectively, as examples. The red lines represent the FWM estimates using the best-fit 
parameter set. The yellow and orange lines are the lower- and upper-bound estimates, 
respectively. 

  



 

Lower Duwamish Waterway Group
 

Port  of Seattle  /  Ci ty  of Seattle  /  King County /  The Boeing Company  
FINAL 

LDW RI: Appendix D 
July 9, 2010 

Page 103 
 
 

 
Figure D.9-2. Estimated total PCB concentrations in whole-body Dungeness 

crab using best-fit, maximum, or minimum parameter sets as a 
function of total PCB concentration in sediment 

 
Figure D.9-3. Estimated total PCB concentrations in whole-body English sole 

using best-fit, maximum, or minimum parameter sets as a function 
of total PCB concentration in sediment 

Because of the way the range of estimates was defined, the upper-bound estimate 
(orange line) could exceed the best-fit estimate (red line) by up to a factor of 2 at any 
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given sediment total PCB concentration, as was frequently the case. Similarly, the 
lower-bound estimate (yellow line) could be as low as 50% of the best-fit estimate (red 
line). However, the lower-bound estimates were more similar to the best-fit estimates 
because the greatest underestimate of the FWM was 36% (vs. the 50% allowed). 
Therefore, the specific model criterion selected (SPAF ≤ 2 for all species) did not result 
in the elimination of any of the parameter sets that underestimated the mean and thus 
did not influence the lower-bound estimate. The upper-bound estimate would have 
been higher if the criterion had been less stringent (i.e., a SPAF threshold > 2). The 
upper- and lower-bound estimates are not upper and lower confidence intervals and 
do not reflect a statistical measure of uncertainty. Instead, the upper and lower bounds 
reflect some of the variability in FWM estimates, which was constrained by the model 
performance SPAF of ≤ 2. The upper and lower bounds do not include consideration 
of sediment variance (or uncertainty in the SWAC) because the sediment 
concentration was considered a decision variable (see Section D.4.1.1). Analyses of 
model sensitivity and uncertainty associated with the SWAC were presented in 
Section D.6.3. 

Step 3. Calculate risk estimates using the output generated by each FWM run 

The estimated total PCB concentrations in tissue for the modeled species,41

Excess cancer risks and non-cancer hazards were estimated using these estimates for 
each of the seafood ingestion scenarios evaluated in the HHRA (Appendix B) and in 
the ERA (Appendix A) for river otters. Risks were calculated using the best-fit, 
maximum, and minimum estimates over the full range of paired total PCB 
concentrations in sediment and water.  

 
corresponding to each of the thousands of FWM runs associated with incremental 
steps in total PCB concentration in sediment, were entered into the human health and 
ecological receptor risk equations. These estimated tissue concentrations were used in 
the risk equations in the same way that exposure point concentrations (EPCs) were 
used in the risk assessments.  

To determine the upper-bound EPCs for each risk scenario, the highest estimates for 
each species were combined to estimate the total PCB concentration in a given market 
basket selection. To determine the lower-bound EPCs for each risk scenario, the lowest 
estimates for each species were combined to estimate the lowest total PCB concentration 

                                                 
41 The FWM estimated total PCB concentrations in whole-body organisms. In the HHRA, some of the 
seafood ingestion scenarios included the consumption of edible meat (crabs) or fillet (English sole). 
Therefore, conversion factors were developed. The conversion factors used to convert total PCB 
concentrations in whole-body organisms to lower concentrations in edible meat or fillet concentrations 
were 0.295 for slender crabs, 0.139 for Dungeness crabs, and 0.526 for English sole. These conversion 
factors were based on the ratio of whole-body to edible-meat concentrations detected in individual 
LDW fish tissue samples and detected in composite crab edible meat and hepatopancreas samples 
collected as part of the LDW RI.  
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in a particular market basket selection. For receptors that consume multiple species, this 
approach may lead to an over- or underestimate of possible exposures and associated 
risks; parameter sets were selected on a species-by-species basis rather than as a single 
set of parameters that resulted in the highest (or lowest) tissue concentrations across all 
species consumed by a particular receptor. Uncertainties associated with the risk 
assumptions are discussed in Appendices A and B, and FWM uncertainties are 
discussed in Section D.6.  

Step 4. Identify the sediment RBTC associated with a given risk threshold  

Because of the large number of tissue predictions and risks generated for each scenario, 
it was necessary to devise a method to organize the data so that RBTCs could be 
efficiently identified for any of the risk thresholds of interest (i.e., 1 x 10-4, 1 x 10-5, and 1 
x 10-6). Thus, the risk estimates described in Step 3 were compiled in a table to facilitate 
the identification of the total PCB concentration in sediment corresponding to a selected 
excess cancer risk threshold (1 x 10-4, 1 x 10-5, or 1 x 10-6) or a non-cancer hazard (hazard 
quotient = 1) for each of the exposure scenarios.  

Table D.9-2 demonstrates the manner in which sediment RBTCs were identified for two 
of the seafood consumption scenarios. The full table, which included all of the seafood 
consumption scenarios evaluated in the HHRA (Appendix B) and the river otter 
scenario evaluated in the ERA (Appendix A), was too large to reproduce in this format.  

Table D.9-2 presents 16 of the many model runs that were conducted. The right-hand 
columns show excess cancer risk for adult Tulalip seafood consumption scenarios, and 
the bold cells identify specific excess cancer risk levels (1 x 10-4 for the adult Tulalip 
reasonable maximum exposure [RME] and 1 x 10-5 for adult Tulalip central tendency 
[CT]). The sediment value corresponding to those excess cancer risk values are shown in 
bold type. For the adult tribal RME scenario based on Tulalip data, a sediment RBTC of 
5 µg/kg dw total PCBs was associated with the 1 x 10-4 excess risk level; for the adult 
tribal CT scenario based on Tulalip data, a sediment RBTC of 24 µg/kg dw total PCBs 
was associated with the 1 x 10-5 excess risk level. Sediment RBTCs for other risk 
scenarios and risk thresholds are presented in Section 8 in the main body of the RI. 

In total, three sediment RBTCs were identified for each risk scenario/risk threshold: a 
best-fit sediment RBTC (based on the best-fit parameter set) and upper and lower bound 
RBTCs. These sediment RBTCs are presented in Figure 8-7 in Section 8 in the main body 
of the RI. 

At extremely low sediment PCB concentrations, the PCB concentration in water alone is 
sufficient to result in estimates of tissue concentrations that correspond to excess cancer 
risk estimates greater than 1 × 10-5 for human seafood consumers (for all RME 
consumption scenarios). Thus, it was not possible to calculate a sediment RBTC at the 
lower risk threshold levels, such as 1 x 10-6 and 1 x 10-5. This exercise indicates that the 
assumption implicit in RBTC calculations that tissue concentrations (and therefore risk 
estimates) are predictable functions of PCB sediment concentrations, may be tenuous, 
particularly at very low sediment concentrations.   
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Table D.9-2. Excess risk levels for two seafood consumption scenarios corresponding to total PCB 
concentrations in sediment  

TOTAL PCB 
CONCENTRATIONS USED 

AS INPUT VALUES ESTIMATED TOTAL PCB TISSUE CONCENTRATION (µg/kg ww) 

EXCESS CANCER RISK 
ESTIMATES BASED 
ON FWM OUTPUT 

SEDIMENT 
(µg/kg dw) 

WATER 
(ng/L) CLAM 

JUVENILE 
FISH 

SLENDER 
CRAB WB 

SLENDER 
CRAB EM 

DUNGENESS 
CRAB WB 

DUNGENESS 
CRAB EM 

PACIFIC 
STAGHORN 
SCULPIN 

SHINER 
SURF-
PERCH 

ENGLISH 
SOLE 
WB 

ENGLISH 
SOLE 
FILLET 

ADULT TRIBAL 
RME  

(Tulalip data)  

ADULT TRIBAL 
CT  

(Tulalip data) 
1 0.6 11 63 43 13 164 23 117 126 137 72 9.0 x 10-5 6.3 x 10-6 

5 0.6 12 67 51 15 174 24 127 141 163 86 1.0 x 10-4 7.0 x 10-6 

10 0.6 13 72 58 17 185 26 139 158 191 101 1.1 x 10-4 7.8 x 10-6 

20 0.6 16 81 74 22 208 29 161 192 248 130 1.3 x 10-4 9.4 x 10-6 

24 0.6 17 84 80 23 216 30 170 204 270 142 1.4 x 10-4 1.0 x 10-5 

30 0.6 18 90 89 26 231 32 185 226 306 161 1.6 x 10-4 1.1 x 10-5 

40 0.6 21 99 106 31 254 35 208 261 365 192 1.8 x 10-4 1.3 x 10-5 

50 0.6 23 108 121 36 277 38 232 295 423 223 2.0 x 10-4 1.4 x 10-5 

70 0.6 28 126 153 45 322 45 278 363 539 284 2.5 x 10-4 1.8 x 10-5 

90 0.6 34 144 185 55 368 51 325 432 656 345 3.0 x 10-4 2.1 x 10-5 

100 0.6 36 153 201 59 391 54 348 467 715 376 3.2 x 10-4 2.2 x 10-5 

150 0.9 54 230 301 89 587 82 523 700 1,072 564 4.8 x 10-4 3.4 x 10-5 

200 0.9 67 276 380 112 700 97 638 870 1,361 716 5.9 x 10-4 4.2 x 10-5 

250 0.9 80 321 460 136 815 113 756 1,044 1,655 871 7.1 x 10-4 5.0 x 10-5 

300 1.2 98 398 561 165 1,011 141 930 1,277 2,012 1,059 8.7 x 10-4 6.1 x 10-5 

Note: Values shown are excerpt of the full table used to estimate RBTCs. The excess cancer risk estimate on the right side of the table corresponds with the sediment concentration 
on the left side of the table for each row.  

CT – central tendency 
EM – edible meat 
FWM – food web model 

PCB – polychlorinated biphenyl 
RBTC – risk-based threshold concentration 
RME – reasonable maximum exposure 

WB – whole-body 
ww – wet weight 

Bold values are those called out in the example discussed in the text. 
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D.10 Summary 

The FWM was developed to estimate the relationship between total PCB 
concentrations in tissue and sediment in order to estimate RBTCs in sediment for the 
RI. The FWM may also be used in the FS to assess residual risks that may remain 
following various sediment cleanup alternatives.  

The FWM structure was based on the Arnot and Gobas model (Arnot and Gobas 
2004a), a steady-state bioaccumulation model. The FWM provides estimates of total 
PCB concentrations in the tissues of nine species or species groups, based on 
bioaccumulation of total PCBs from the sediment and water column. Many of the 
species included in the FWM were ecological receptors, prey for ecological receptors, 
or consumed by humans, as described in the risk assessments (Appendices A and B).  

Input parameter values and distributions for the model were based on literature-
derived and site-specific environmental data. The model was then calibrated to 
identify sets of parameter values that best estimated empirical tissue total PCB 
concentration data. For many model input parameters, distributions of estimates of 
mean values were developed to reflect uncertainty in their values. Calibration was 
performed using a probabilistic approach in order to systematically explore all 
combinations of plausible parameter sets and their corresponding estimated total PCB 
concentrations in tissue.  

Through the calibration process, a best-fit parameter set was identified that estimated 
total PCB concentrations for all modeled fish and crab species within a factor of 2 
(1.2 on average) of empirical data.  

To better understand the strengths and limitations of the model, model sensitivities 
and uncertainties were evaluated. The parameters that most influenced model 
uncertainty were dietary absorption for crabs, relative fractions of benthic versus 
pelagic food items in the diet of various modeled species, and parameters that 
characterized prey species (such as lipid content and porewater ventilation rate). In 
general, the parameters that most influenced model uncertainty had broad ranges of 
values derived from the literature.  

The FWM was calibrated at a LDW-wide spatial scale. It was tested at smaller scales 
within the LDW to assess its performance, in part because home ranges of many of the 
modeled species were uncertain. Based on these analyses, application of the FWM 
appeared to be inappropriate at the modeling area scale for most species. The FWM 
was performed well for clams at locations with sediment total PCB concentrations of 
3,300 µg/kg dw or lower.  

The FWM was used to develop sediment RBTCs for total PCBs. Following a four-step 
process, sediment RBTCs associated with various risk thresholds for various seafood 
ingestion scenarios were identified. Best-fit sediment RBTCs were identified as well as 
upper- and lower-bound RBTCs. Upper and lower bounds were developed based on 
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the model performance criterion and do not reflect the total range of uncertainty in the 
sediment RBTCs. Sediment RBTCs are presented in Section 8 in the main body of the 
RI. 
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Attachment 1 Benthic Invertebrate Tissue-Sediment Regression 

Total PCB tissue concentrations for benthic invertebrates were derived from tissue-
sediment regressions. Benthic invertebrate tissue and co-located surface sediment 
samples were collected from 20 locations in the LDW (10 intertidal locations and 
10 subtidal locations). Linear least-squares regression was used to model the 
relationship between total PCB concentrations42 in benthic invertebrate tissue and 
co-located sediment. Although the log-log relationship provided the closest fit to the 
data, a simple linear regression was selected because of the uncertainty associated 
with adjusting for variance when back-transforming predictions from a log-log 
regression model. The selected linear model has a reasonable fit with homogeneous 
residuals (Figure 1), except for two extreme points (locations B5a-1 and B8a). Location 
B5a-1 had a low-moderate sediment total PCB concentration and a high tissue 
concentration. The sediment had very low organic carbon content, so this point was 
not extreme when the data were organic carbon-normalized. Location B8a had a high 
total PCB sediment concentration. This point was exerting undue influence on the 
regression estimates and was far higher than the total PCB concentrations in sediment 
for which total PCB concentrations were to be estimated in tissue. The R2 value for the 
regression when the two influential values were included was 0.72. Without these two 
influential values, the regression continued to provide a good fit to the data in the 
range for which total PCB concentrations will be estimated in tissue. Exclusion of the 
two influential high values is warranted if the use of the model is to provide the 
closest fit to the data for the range across which the model will be applied. Because the 
FWM will be used to calculate tissue concentrations less than or equal to the current 
SWAC of 380 µg/kg dw, removal of the two high values that influenced the regression 
slope was justified. The R2 value with the two high values removed was 0.57. The 
regression parameters were estimated with one half the reporting limit for the two 
non-detect samples.43

 

 The equation for the line with outliers removed is presented as 
Equation 1. 

( ) 75C34.0C SBI +×=     Equation 1 

Where: 
CBI = total PCB concentration in benthic invertebrate tissue (µg/kg ww) 
CS = total PCB concentration in sediment (µg/kg dw) 

                                                 
42 The relationship between organic carbon-normalized total PCB concentrations in sediment and lipid-

normalized total PCB concentrations in tissue was also tested, but the relationship without 
normalization provided a better fit to the data. 

43 There was one non-detect sediment sample (B1a; reporting limit = 20 µg/kg dw) and one non-detect 
tissue sample (B4a; reporting limit = 200 µg/kg ww).  
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Total PCB concentrations in benthic invertebrate tissues for the entire LDW and for 
each modeling area were estimated from total PCBs in sediment using the equation 
above. The sediment concentrations (CS) used were the spatially weighted average 
concentrations (SWACs) from corresponding areas of the LDW. 
 

 

Figure 1. Linear regression fit to total PCB concentration in benthic 
invertebrate tissue as a function of total PCB concentration in 
sediment 
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Attachment 2 Statistics for the Calibrated Food Web Model 
 

PARAMETER DESCRIPTION UNIT 
PASSED MODEL PERFORMANCE FILTER  

TOP 10 RUNS  
(Ranked by average SPAF across species) 

MIN MAX MEAN RANGE BEST FIT MIN MAX MEAN RANGE 
Environmental Parameters           

Concentration of total PCBs in the 
water column ng/L 0.218 2.940 1.322 2.721 1.22 0.470 2.13 1.34 1.66 

Concentration of particulate organic 
carbon (POC) in the water column kg/L 1.0E-7 4.0 x 10-7 2.6 x 10-7 3.0 x 10-7 2.3 x 10-7 1.8 x 10-7 3.5 x 10-7 2.5 x 10-7 1.7 x 10-7 

Dissolved organic carbon (DOC) in 
the water column kg/L 1.3 x 10-6 3.0 x 10-6 2.2 x 10-6 1.7 x 10-6 2.2 x 10-6 1.7 x 10-6 2.4 x 10-6 2.2 x 10-6 6.6 x 10-7 

Mean water column temperature  °C 9.9 12.5 11.2 2.5 11.0 10.8 11.9 11.2 1.1 

Dissolved oxygen concentration in 
the water column  mg/L 7.12 8.56 7.91 1.44 8.15 7.75 8.19 7.96 0.44 

Total suspended solids in the water 
column kg/L 3.1 x 10-6 8.6 x 10-6 5.8 x 10-6 5.5 x 10-6 5.4 x 10-6 4.2 x 10-6 8.4 x 10-6 6.1 x 10-6 4.2 x 10-6 

Concentration of PCBs in sediment µg/kg dw 380 380 380 0 380 380 380 380 0 

Sediment total organic carbon % 1.82% 1.98% 1.91% 0.17% 1.91% 1.89% 1.95% 1.92% 0.06% 

Chemical Parameters           

Octanol-water partition coefficient 
for PCBs (log Kow) unitless 6.4 6.8 6.6 0.4 6.5 6.5 6.7 6.6 0.2 

Biological Parameters           

Proportionality constant expressing 
the sorption capacity of NLOM 
relative to that of octanol (β or 
MAF) 

unitless 0.016 0.050 0.033 0.034 0.031 0.022 0.040 0.032 0.018 

Resistance to chemical uptake 
through aqueous phase for 
phytoplankton/ algae (A) 

day-1 2 x 10-5 1 x 10-4 6 x 10-5 8 x 10-5 6 x 10-5 4 x 10-5 8 x 10-5 6 x 10-5 4 x 10-5 
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PARAMETER DESCRIPTION UNIT 
PASSED MODEL PERFORMANCE FILTER  

TOP 10 RUNS  
(Ranked by average SPAF across species) 

MIN MAX MEAN RANGE BEST FIT MIN MAX MEAN RANGE 
Resistance to chemical uptake 
through organic phase for 
phytoplankton/ algae (B) 

unitless 2.0 9.2 5.5 7.2 6.2 3.1 8.0 5.8 4.8 

Density of lipids kg/L 0.8 1.0 0.9 0.2 0.9 0.8 1.0 0.9 0.1 

Phytoplankton           

Lipid content of organism % 0.00% 0.28% 0.12% 0.28% 0.14% 0.09% 0.21% 0.15% 0.13% 

Water content of organism % 93.7% 97.2% 95.6% 3.5% 95.7% 94.8% 96.7% 95.5% 2.0% 

Zooplankton           

Organism weight kg 2.2 x 10-8 2.7 x 10-7 1.6 x 10-7 2.5 x 10-7 2.2 x 10-7 5.3 x 10-8 2.4 x 10-7 1.6 x 10-7 1.9 x 10-7 

Lipid content % 0.2% 2.3% 1.2% 2.1% 1.4% 0.7% 1.7% 1.3% 1.0% 

Water content of organism % 85% 96% 90% 10% 92% 88% 92% 91% 4% 

Dietary absorption efficiency of 
lipids (εL) 

% 55% 85% 71% 30% 66% 61% 81% 71% 20% 

Dietary absorption efficiency of 
NLOM (εN) % 55% 85% 71% 29% 72% 58% 83% 70% 25% 

Benthic Invertebrates           

Organism weight kg 7.1 x 10-8 1.2 x 10-4 4.5 x 10-5 1.1 x 10-4 4.1 x 10-5 4.1 x 10-5 8.5 x 10-5 5.9 x 10-5 4.4 x 10-5 

Lipid content % 0.69% 1.05% 0.86% 0.35% 0.83% 0.69% 0.90% 0.80% 0.21% 

Water content of organism % 71% 87% 81% 15% 82% 76% 85% 83% 10% 

Relative fraction of porewater 
ventilated unitless 0.050 0.247 0.142 0.197 0.134 0.059 0.22 0.13 0.161 

Dietary absorption efficiency of 
lipids (εL) 

% 16% 95% 61% 80% 30% 30% 89% 59% 58% 

Dietary absorption efficiency of 
NLOM (εN) % 17% 93% 52% 77% 56% 18% 76% 43% 58% 

Juvenile Fish           

Organism weight kg 3 x 10-3 8 x 10-3 6 x 10-3 5 x 10-3 6 x 10-3 5 x 10-3 7 x 10-3 6 x 10-3 2 x 10-3 

Lipid content % 0.6% 4.6% 2.4% 4.0% 1.5% 1.1% 3.1% 1.9% 2.0% 
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PARAMETER DESCRIPTION UNIT 
PASSED MODEL PERFORMANCE FILTER  

TOP 10 RUNS  
(Ranked by average SPAF across species) 

MIN MAX MEAN RANGE BEST FIT MIN MAX MEAN RANGE 
Water content of organism % 65.9% 82.0% 74.0% 16.1% 74.3% 69.8% 76.3% 73.2% 6.5% 

Relative fraction of porewater 
ventilated unitless 0.01 0.02 0.01 0.01 0.01 0.01 0.01 0.01 0.01 

Dietary absorption efficiency of 
lipids (εL) 

% 90% 95% 92% 5% 92% 91% 93% 92% 2% 

Dietary absorption efficiency of 
NLOM (εN) % 50% 65% 58% 15% 54% 54% 61% 58% 7% 

Slender Crab           

Organism weight kg 0.152 0.180 0.167 0.028 0.165 0.163 0.175 0.167 0.012 

Lipid content % 0.9% 1.2% 1.1% 0.3% 1.1% 1.0% 1.2% 1.1% 0.1% 

Water content of organism % 82.5% 85.1% 83.8% 2.7% 83.7% 83.4% 84.5% 83.9% 1.1% 

Relative fraction of porewater 
ventilated unitless 0.01 0.03 0.02 0.02 0.03 0.01 0.03 0.02 0.02 

Dietary absorption efficiency of 
lipids (εL) 

% 16% 95% 62% 79% 75% 39% 90% 68% 51% 

Dietary absorption efficiency of 
NLOM (εN) % 16% 95% 62% 79% 76% 39% 89% 68% 51% 

Dungeness Crab           

Organism weight kg 0.328 0.719 0.527 0.391 0.653 0.431 0.653 0.570 0.222 

Lipid content % 1.1% 4.2% 2.6% 3.1% 3.4% 2.3% 3.4% 2.8% 1.1% 

Water content of organism % 79% 84% 82% 5% 81% 81% 83% 82% 2% 

Relative fraction of porewater 
ventilated unitless 0.01 0.03 0.02 0.02 0.02 0.02 0.03 0.02 0.01 

Dietary absorption efficiency of 
lipids (εL) 

% 16% 96% 61% 79% 71% 47% 82% 66% 35% 

Dietary absorption efficiency of 
NLOM (εN) % 18% 95% 62% 77% 59% 48% 82% 65% 34% 

Pacific Staghorn Sculpin           

Organism weight kg 0.062 0.089 0.077 0.026 0.075 0.065 0.078 0.074 0.013 
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PARAMETER DESCRIPTION UNIT 
PASSED MODEL PERFORMANCE FILTER  

TOP 10 RUNS  
(Ranked by average SPAF across species) 

MIN MAX MEAN RANGE BEST FIT MIN MAX MEAN RANGE 
Lipid content % 1.9% 2.3% 2.1% 0.4% 2.1% 2.0% 2.2% 2.1% 0.2% 

Water content of organism % 79% 79% 79% 1% 79% 79% 79% 79% 0% 

Relative fraction of porewater 
ventilated unitless 0.02 0.10 0.06 0.08 0.03 0.03 0.09 0.06 0.06 

Dietary absorption efficiency of 
lipids (εL) 

% 90% 95% 92% 5% 93% 90% 94% 92% 3% 

Dietary absorption efficiency of 
NLOM (εN) % 50% 65% 58% 14% 50% 50% 62% 58% 12% 

Shiner Surfperch           

Organism weight kg 0.017 0.021 0.019 0.003 0.019 0.018 0.020 0.019 0.001 

Lipid content % 3.9% 5.3% 4.6% 1.3% 4.6% 4.2% 4.9% 4.6% 0.7% 

Water content of organism % 72.8% 75.2% 73.9% 2.4% 74.0% 73.3% 74.4% 73.9% 1.0% 

Relative fraction of porewater 
ventilated unitless 0.01 0.02 0.01 0.01 0.02 0.01 0.02 0.01 0.01 

Dietary absorption efficiency of 
lipids (εL) 

% 90% 95% 92% 5% 94% 91% 94% 92% 3% 

Dietary absorption efficiency of 
NLOM (εN) % 50% 65% 58% 15% 56% 52% 63% 58% 11% 

English Sole           

Organism weight kg 0.212 0.282 0.247 0.070 0.246 0.231 0.258 0.246 0.027 

Lipid content % 4.7% 6.2% 5.5% 1.4% 5.5% 5.2% 6.0% 5.5% 0.7% 

Water content of organism % 74.0% 76.0% 75.0% 2.0% 75.0% 74.4% 75.3% 75.0% 1.0% 

Relative fraction of porewater 
ventilated unitless 0.01 0.20 0.10 0.19 0.15 0.04 0.1 0.09 0.11 

Dietary absorption efficiency of 
lipids (εL) 

% 90% 95% 92% 5% 92% 91% 94% 93% 3% 

Dietary absorption efficiency of 
NLOM (εN) % 50% 65% 58% 15% 59% 54% 63% 59% 9% 
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PARAMETER DESCRIPTION UNIT 
PASSED MODEL PERFORMANCE FILTER  

TOP 10 RUNS  
(Ranked by average SPAF across species) 

MIN MAX MEAN RANGE BEST FIT MIN MAX MEAN RANGE 
Dietary Fraction Statistics           

Benthic Invertebrates           

Sediment fraction 0.66 0.91 0.77 0.24 0.70 0.70 0.82 0.76 0.12 

Phytoplankton fraction 0.07 0.21 0.15 0.14 0.18 0.10 0.18 0.16 0.08 

Zooplankton fraction 0.01 0.17 0.08 0.16 0.12 0.04 0.12 0.08 0.08 

Juvenile Fish           

Sediment fraction 0.00 0.01 0.00 0.01 0.00 0.00 0.01 0.00 0.01 

Zooplankton fraction 0.35 0.81 0.57 0.47 0.53 0.51 0.78 0.60 0.27 

Benthic invertebrate fraction 0.18 0.65 0.42 0.46 0.47 0.22 0.49 0.39 0.27 

Slender Crab           

Sediment fraction 0.000 0.049 0.015 0.048 0.021 0.00 0.02 0.01 0.018 

Zooplankton fraction 0.004 0.118 0.076 0.114 0.094 0.016 0.115 0.075 0.099 

Benthic invertebrate fraction 0.860 0.976 0.899 0.115 0.876 0.863 0.968 0.903 0.105 

Juvenile fish fraction 0.009 0.011 0.010 0.002 0.009 0.009 0.010 0.010 0.001 

Dungeness Crab           

Sediment fraction 0.00 0.05 0.01 0.05 0.00 0.000 0.040 0.016 0.04 

Zooplankton fraction 0.01 0.59 0.33 0.57 0.37 0.07 0.39 0.31 0.32 

Benthic invertebrate fraction 0.16 0.73 0.33 0.57 0.24 0.18 0.53 0.31 0.34 

Juvenile fish fraction 0.16 0.58 0.32 0.41 0.39 0.28 0.42 0.37 0.14 

Pacific Staghorn Sculpin           

Sediment fraction 0.00 0.05 0.02 0.05 0.00 0.00 0.02 0.01 0.02 

Zooplankton fraction 0.01 0.50 0.24 0.49 0.22 0.22 0.40 0.32 0.18 

Benthic invertebrate fraction 0.073 0.744 0.415 0.671 0.543 0.27 0.54 0.39 0.277 

Juvenile fish fraction 0.172 0.661 0.325 0.489 0.236 0.176 0.335 0.280 0.159 
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PARAMETER DESCRIPTION UNIT 
PASSED MODEL PERFORMANCE FILTER  

TOP 10 RUNS  
(Ranked by average SPAF across species) 

MIN MAX MEAN RANGE BEST FIT MIN MAX MEAN RANGE 
Shiner Surfperch           

Sediment fraction 0.00 0.01 0.01 0.01 0.00 0.004 0.009 0.007 0.01 

Zooplankton fraction 0.188 0.689 0.403 0.501 0.230 0.23 0.37 0.32 0.137 

Benthic invertebrate fraction 0.304 0.803 0.591 0.499 0.765 0.629 0.765 0.677 0.135 

English Sole           

Sediment fraction 0.00 0.08 0.02 0.08 0.04 0.003 0.037 0.022 0.03 

Phytoplankton fraction 0.05 0.10 0.07 0.05 0.05 0.05 0.08 0.07 0.03 

Zooplankton fraction 0.00 0.08 0.04 0.08 0.05 0.01 0.06 0.04 0.05 

Benthic invertebrate fraction 0.86 0.90 0.88 0.04 0.86 0.86 0.89 0.87 0.03 

Estimated Total PCB Concentrations in Biota          

Estimated total PCB concentration 
in phytoplankton tissue µg/kg ww 5 82 31 77 28 11 61 33 50 

Estimated total PCB concentration  
in zooplankton tissue µg/kg ww 7 130 45 120 45 15 76 49 61 

Estimated total PCB concentration 
in benthic invertebrate tissue µg/kg ww 230 400 360 170 300 270 350 310 77 

Estimated total PCB concentration 
in juvenile fish tissue µg/kg ww 230 1200 700 940 470 410 680 530 270 

Estimated total PCB concentration 
in slender crab tissue µg/kg ww 340 1,300 670 980 690 570 740 660 170 

Estimated total PCB concentration 
in Dungeness crab tissue µg/kg ww 550 2,200 1,100 1,600 1,200 910 1,200 1,100 320 

Estimated total PCB concentration 
in Pacific staghorn sculpin tissue µg/kg ww 720 1,800 1,500 1,100 1,100 1,100 1,300 1,100 180 

Estimated total PCB concentration 
in shiner surfperch tissue µg/kg ww 900 2,200 1,500 1,300 1,600 1,200 1,700 1,500 490 

Estimated total PCB concentration 
in English sole tissue µg/kg ww 1,800 3,800 2,726 2,000 2,500 2,100 2,800 2,500 700 
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PARAMETER DESCRIPTION UNIT 
PASSED MODEL PERFORMANCE FILTER  

TOP 10 RUNS  
(Ranked by average SPAF across species) 

MIN MAX MEAN RANGE BEST FIT MIN MAX MEAN RANGE 
Species Predictive Accuracy Factor (SPAF)          

Benthic invertebrate SPAF  unitless 1 2 2 1 1.5 1.4 1.7 1.5 0.4 

Slender crab SPAF  unitless 1.0 2.0 1.2 1.0 1.0 1.0 1.2 1.1 0.2 

Dungeness crab SPAF  unitless 1.0 2.0 1.3 1.0 1.1 1.0 1.2 1.1 0.2 

Pacific staghorn sculpin SPAF  unitless 1.0 2.0 1.7 1.0 1.2 1.2 1.4 1.3 0.2 

Shiner surfperch SPAF  unitless 1.0 2.0 1.2 1.0 1.2 1.1 1.5 1.2 0.4 

English sole SPAF  unitless 1.0 1.7 1.2 0.7 1.1 1.0 1.2 1.1 0.2 

Average SPAF unitless 1.2 1.7 1.4 0.5 1.18 1.2 1.2 1.2 0.05 

DOC – dissolved organic carbon 
NLOM – non-lipid organic matter 
PCB – polychlorinated biphenyl 
POC – particulate organic carbon 
SPAF – species predictive accuracy factor 
ww – wet weight 
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Attachment 3 EFDC Calibration Process for Predicting PCB Water 
Concentrations in Lower Duwamish Waterway 





 
Department of Natural Resources and Parks 
Wastewater Treatment Division  
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1.0 Introduction 
 

A three-dimensional hydrodynamic model of the Duwamish River and Elliott Bay was 
developed for the King County Water Quality Assessment of the Duwamish River and 
Elliott Bay (WQA Study) (King County 1999a). This model was created using the 
Environmental Fluid Dynamics Code (EFDC) and included Elliott Bay, the East and 
West Waterways, and the Lower Duwamish Waterway (LDW) (Figure 1). The model 
was used to simulate hydrodynamic, sediment transport and chemical fate processes 
within the modeled waterbodies. Calibration and validation results indicate that the 
model (referred to as the King County model) simulates hydrodynamic processes in the 
Duwamish River and Elliott Bay with reasonable accuracy (King County 1999b).  The 
model also preformed well for the sediment transport and chemical fate processes.  
However, at the time there were limited polychlorinated biphenyl (PCB) water data 
available for model calibration.  Therefore, the purpose of this memorandum is to 
document the modifications made to the King County model to improve upon the 
water column predictions of PCBs for the Lower Duwamish Waterway.  These water 
column predictions were used to help calibrate the PCB food web model used for the 
LDW Remedial Investigation (RI).  The remainder of this memo discusses the model 
modifications and calibration process and the resulting outcomes to PCB water column 
predictions.  Many of these modifications were made in consultation with the national 
and regional Environmental Protection Agency staff and regional NOAA staff. 

 

2.0 EFDC Model Modifications and Calibration 
 

The EFDC model was based on the model used in the WQA study with some 
modifications.  The source code was updated with code revisions that had been released 
before April 19, 2004.   EFDC was configured to simulate wetting and drying of the 
model cells and the model cell depths were updated with the 2004 bathymetric survey.  
The model grid was expanded to include slips along the Waterway.  Sediment 
concentrations were updated with recent sampling data, and partitioning constants 
were recalculated based on recent PCB congener data.  The sections below provide 
more detail regarding the model modifications and calibration updates. 

2.1 Grid Cells 
The King County model as used in the WQA Study generally had three horizontal grid 
cells typically being used to represent lateral variations in the LDW1. The basic 
structure of the original hydrodynamic model developed by King County was not 

                                                 
1 The area east of Kellogg Island had four horizontal grid cells because of the greater width of the LDW in this area. 
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altered for this application. However, the numerical horizontal grid for the LDW was 
slightly refined (Figure 2). Horizontal model cells were added to provide a coarse 
representation of the slips along the LDW.  The horizontal boundary of the cells 
throughout the LDW was adjusted to better align with the physical shoreline.  Figure 2 
shows a comparison of the revised grid and the previous grid structure for the LDW.  
Rectangular cells were used to replace the triangular cells to the west of Kellogg Island.  
The revised model contains a total of 521 horizontal cells (up from 512 in the WQA Kin
County model), of which 115 cells represented the LDW.  Three lateral grid cells 
represente

g 

d the LDW at most locations. 

Each horizontal cell contains 10 vertical cells, each vertical cell is 1/10 of the water 
column depth. No modifications were made to the number of vertical cells. The cell 
depths were updated to reflect bathymetric data collected in the LDW during 2003 
(Windward and DEA 2004).  The wetting-drying option in EFDC was activated for 
these simulations to account for the wetting and drying of shallow areas resulting from 
variable tidal and flow conditions. 

The original EFDC grid did not include model cells for the slips because the width of 
the slips is smaller than the length of a model grid cell.  However, for this application 
grid cells were added to provide a coarse representation of the slips.  It was thought this 
would be beneficial to account for the generally higher PCB sediment concentrations 
that are found in some of the slips.  For this purpose, one or two grid cells were added 
to the appropriate side of the 3-cell wide LDW model at the location closest to each slip.  
The cells were sized so that the surface area of the cell (or cells) was approximately 
equal to the surface area of the corresponding slip.  If the slip was represented by 
multiple cells, it was separated into sections that corresponded to the surface area of the 
model cells. The sediment grain sizes and PCB concentrations of each slip were 
calculated for the area represented by each model cell and applied to the model.  The 
cells representing the slips are handled identically to other cells in the LDW by the 
EFDC model.  The model calculates the transport flux between the cells that represent 
the LDW channel and those that represent the slips.  As the model is not constructed at 
a sufficiently fine horizontal scale to accurately represent the physical dimensions of the 
slips, the level of uncertainty associated with predictions within the slips should be 
considered to be much higher than the rest of the model. 

2.2 Sediment Conditions 
The model was configured with four sediment layers, each 2 cm thick.  A high sediment 
diffusivity was used so these layers act as one 8cm thick layer.  The previous WQA 
model used one layer of infinite thickness.  The sediment/water column flux was 
represented by a flux velocity instead of a diffusion parameter.  
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Sediment characteristics within the model were updated to include historic and LDW 
RI Phase 2 surface sediment data 2(sand/silt/clay composition and total PCBs).  
Sediment conditions reflecting a post Diagonal/Duwamish Combined Sewer 
Overflow/storm drain (CSO/SD) site remediation in 2004 and 2005 (both cap and 
perimeter conditions prior to placement of thin sand layer cover in 2005) were also 
included (Figure 3).  Pre- and post- remediation samples at perimeter stations showed a 
change in both sediment grain size and PCB concentrations.  As a result, only post 
remediation samples were used in both the remediation area and in a buffer area 
surrounding the remediation area.  Details of the sediment concentrations and sample 
locations are provided in Appendix A.  Multiple data points within a model cell were 
averaged; values in cells lacking any data were determined by linear interpolation from 
neighboring cells.  Any data points outside of the grid (due to shoreline irregularities, 
for instance) were included in the nearest grid cell average. 

One sample about 430 ft to the northwest of the Norfolk CSO/SD outfall was removed 
from the dataset (Figure 4).  This sample is located near the upper bank and has a total 
PCB value of 220,000 µg/kg dw. When this value was included, it elevated the PCB 
concentrations in that model cell in excess of what was thought to be reasonable when 
all other data for that cell were considered (mean 660 µg/kg dw, n =  56).  This is 
because this value was much higher than all other data.  This approach was discussed 
and agreed to with EPA and NOAA.   

2.3 Boundary conditions 
The hydrodynamic model requires three types of boundary conditions:  

1) water surface (tidal) elevation, salinity, and PCB concentrations along the open 
boundary in Elliott Bay,  

2) surface wind velocity and direction, and  

3) freshwater inflow and PCB concentrations from the Lower Green River at the 
upstream boundary.  

At the Elliott Bay boundary, the tidal forcing consists of six tidal harmonic constituents 
(i.e., M2, S2, N2, K1, O1, P1), as discussed in the WQA modeling appendix (King 
County 1999a).  This is the same parameterization of the tidal height as in the WQA 
configuration.  Salinity of the incoming water from Elliott Bay was updated from 1996-
97 data to reflect the actual observations for 2004 and 2005.   CTD measurements taken 
by King County at station LTED043 were used to represent this open boundary. PCB 
water concentrations were set based on 2005 low-level PCB congener sampling (King 
County, 2006).  PCBs were measured in August, September, November and December 
2005 from a depth of 20 m below the water surface at Station LTED04 in Elliott Bay 

                                                 
2 At the time of the model update, only Round 1 and 2 surface sediment data from Phase 2 data collection efforts of 
the LDW RI were available (Windward 2005a, b). 
3 Data can be obtained from King County at http://dnr.metrokc.gov/wlr/waterres/marine/DownloadData.aspx. 
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(Figure 5).  An average total PCB concentration of 65 pg/L was used to set the Elliott 
Bay boundary condition for PCBs as the data showed no seasonal trend.  

Wind forcing was assumed to be spatially uniform and was based on observations 
recorded at Boeing Field, and was updated for 2004-2005. 

Upstream boundary conditions for PCBs were also based on the 2005 low-level PCB 
congener sampling.  Samples for PCBs were collected in the Green River by Fort Dent 
Park (Station TGS/1) during the same time as those for Elliott Bay (Figure 5).  An 
average total PCB concentration of 100 pg/L was used to set the Green River boundary 
condition for PCBs.  TSS was calculated at this boundary using the same regression 
equation as was used in the WQA  configuration (Equations 3-1 and 3-2 in King County 
1999). 

For the fine sands/coarse silts sediment class: 

 1.090.964Ql
mgSS =⎥⎦

⎤
⎢⎣
⎡  where Q is flow (m3/s) 

and for both the silt and the clay sediment classes: 

 1.090.654Ql
mgSS =⎥⎦

⎤
⎢⎣
⎡  where Q is flow (m3/s) 

 

PCB concentrations in lateral inflows into the LDW were set at zero, following the 
approach used in the original King County model.  This is largely due to a lack of water 
column data with detected results for PCBs for lateral inflows.  During the WQA study, 
CSOs were sampled for PCBs but no PCBs were detected.  At the time the model was 
configured, there had been no CSO or stormwater samples collected for PCBs.  Based on 
this approach, the source of PCBs in the water column of the LDW is largely due to flux 
from the sediments as well as some inputs from the boundary conditions.  Current 
sediment transport modeling of the LDW indicates that the greatest solids input to the 
LDW is from the Green River with lateral inflows only contributing approximately 0.6% 
of the sediment load (QEA 2007-STM Report).  This may result in a slightly 
overestimated flux being predicted from the sediment. 

 

2.4 Partition Coefficients for PCBs 
 

Updated solids partitioning coefficients (Kd) for total PCBs in both the sediment and 
water column were estimated based on a PCB congener weighted octonal-water 
partition coefficients (Kow).    The congener weighted Kow for sediments was 
calculated in the same method described in the Food Web Model Memorandum 3 
(Windward, 2006).  The congener weighted Kow was based on the PCB congener data 
for benthic invertebrates because a full congener analysis was not available for 
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sediments in the LDW.  It was agreed with EPA and NOAA that using the benthic 
invertebrate congener data was the closest approximation to sediment congener results 
for the purposes of developing a weighted Kow for sediments. Therefore, within the 
sediment bed, log Kow of 6.6 was used as a representative value based on the benthic 
invertebrate PCB congener data (Windward, 2006).   

A different partition coefficient for PCBs in the water column of the LDW was assigned 
to the model.  This log Kow value was based on weighted PCB congener data for PCBs 
in whole water samples collected in 2005 in the LDW.  Two locations with two depths 
each were collected for low-level PCB congener analysis (Figure 5).  These data were 
collected during the same months the low-level PCB congener samples in the Green 
River and Elliott Bay were collected. The Kows for each congener were based on data 
provided in Hawker and Connell (1988).  This is the same data as was used in the 
LDWG's Food Web Model Memorandum 3 (Windward, 2006).  Based on these PCB 
sampling data, log Kow of 5.8 was selected as a representative value for PCB’s in the 
water column.   

The EFDC model was configured to use a solids partitioning coefficient, similar to the 
approach used in the WQA study.   The partitioning coefficient (Kd) is the ratio of the 
solid to dissolved concentration, Cs(mg/kg)/Cd(mg/L). To estimate a solids 
partitioning coefficient (Kd), the approach in Schwarzenbach, Gschend, and Imboden 
(Environmental Organic Chemistry, 1993) was used.  Binding sites on the solids is 
assumed to be dominated by organic carbon, so the solids partitioning coefficient is 
estimated as the product of the organic carbon partition coefficient (Koc) and the 
fraction of organic carbon in the sediment.  Log Kd was estimated based on the 
following equation: 

 

log Kd = log (2 foc) + 0.88 log Kow – 0.27 

 Where foc is the fraction of organic carbon to sediment mass, and Kow is based on the 
weighted PCB congener results as described above.  Organic carbon of the sediments 
was assumed to be 2% based on the overall average total organic carbon data for the 
LDW. The organic carbon content of the suspended solids was set at 4% based on TOC 
and TSS data collected in 2005 by King County in the LDW.  In this approach to 
partitioning, these organic carbon values do not vary temporally or spatially.  The 
partitioning coefficients calculated in this manner are Kd = 1.4 x 10-2 L/mg for the 
sediment bed and Kd = 5.5 x 10-3 L/mg for the water column. 

The use of a single partitioning coefficient means that the EFDC model does not 
simulate the effect of temperature on the physical properties of PCB compounds. The 
temperature in the LDW surface water varied between 4°C and 17°C, and the near-
bottom water ranged between 7°C and 14°C based on historical King County data. 
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2.5 Calibration of Total PCB Water Column Predictions  
The model was previously calibrated during King County's WQA study for tidal 
elevation, salinity, velocity, suspended solids, metal and organic chemicals, and 
bacterial parameters.  While minor modifications were made to the model grid, the 
existing calibration was used without modification.  The effect of the grid changes on 
the calibration were not quantified, although qualitative comparison indicated the 
model produced similar results. 

The calibration objective for this modeling was to obtain total PCB predictions that 
would be within a factor of two when averaged LDW-wide on a monthly timescale.  
The diffusion flux across the sediment/water interface is the primary calibration 
parameter.   This flux rate was adjusted so that the model predictions would align with 
the low level PCB congener water data collected in the LDW by King County in 2005 
(King County, 2006) (Figure 5).  Water samples were collected during both the dry 
warmer summer period and wet, cooler fall season.  The flux rate was set at 1.0e-6 m/s 
for this simulation.  This flux rate is constant in time, and the model does not include 
any simulation of biological activity or time varying estimates of the sediment flux rate.  
No information is available on the relative amount of biological activity or the influence 
of that activity on PCB flux rates. 

The model predictions and empirical total PCB water column data are shown in Figure 
6 for the Spokane Street Bridge (LTKE03) station and in Figure 7 for 16th Avenue Bridge 
(LTUM03) station.  Samples at these locations were collected at depths of 1 meter below 
the surface and 1 meter above the bottom.  Model predictions are shown for the vertical 
model layers 2 and 9, which correspond to the sample water depths.  For example, at 
mean sea level (MSL) model layer 2 spans the distance from 0.73 to 1.47 meters above 
the bottom at 16th Avenue Bridge sample location (LTUM03), which corresponds with 
the 1 meter above the bottom water sampling location.  Model layer 9 corresponds to 
0.73 to 1.47 meters below the surface at 16th Avenue Bridge sample location (LTUM03), 
which corresponds with the 1 meter below the surface water sampling location.  Finally, 
model layer 2 and 9 at Spokane Street Bridge sample location (LTKE03) spans the 
distance of 0.93 to 1.86 meters above the bottom and below the surface, respectively, 
which corresponds to each surface and bottom water sampling location.  As the model 
layers are a fraction of the water depth, the depths will vary with the tidal elevation.  
The sampling locations remain within the indicated model layers for most tidal 
conditions.  Therefore, the model was calibrated to corresponding sample water depths.  
As a conservative step, total PCB concentrations were not adjusted for potential 
laboratory blank contamination for specific congeners detected in laboratory blank 
samples. 

The model predictions and observations are in qualitative agreement.   At the Spokane 
Street Bridge station (LTKE03), the model predicts surface water concentrations to be 
higher at the surface than at depth, in agreement with the empirical observations 
(Figure 6).  This is consistent with the overall circulation of the LDW.  At the 
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downstream portion of the LDW (closer to Elliott Bay), relatively clean Elliott Bay water 
is expected to enter the LDW at depth, moving upriver until it is entrained into the 
outgoing surface water. This is reflected in the model predictions as well as the 
empirical observations where PCB concentrations tend to be lower at depth.  

At the 16th Avenue Bridge station (LTUM03), the model predicts bottom water 
concentrations to be similar or slightly higher than near surface, corresponding with the 
trend in the empirical observations (Figure 7).  Located towards the upstream portion of 
the LDW, the PCB concentration in bottom water has increased in concentration due to 
PCB flux from the sediments.  Surface concentrations are lower due to the lower 
concentrations observed in the freshwater input from the Green River. 

As previously noted, the EFDC model does not include effects of temperature or 
biological activity on the physical parameters of PCBs or on the exchange rate at the 
sediment-water interface.  The calibration data was obtained between August and 
December, and this period of calibration should encompass variations resulting from 
changes in temperature and biological activity.  The predicted concentrations tend to 
increase in late summer and decline afterwards, following the same trend as the 
observations (Figures 6, 7). While consideration of these processes could lead to 
potential improvements in model calibration, the existing level of calibration suggests 
that the impact is likely to be small. 

 

3.0 Model Simulation and Results for Total PCBs 
 

A 1 year “spin-up” period (2004) was simulated to remove the influence of the initial 
model conditions.  This is typically done in model simulations when the exact 
conditions throughout the domain are unknown.   It allows the model to evolve to a 
condition that is reflective of the boundary conditions, which are typically better known 
than conditions throughout the domain.  The model was then run for an additional year 
(2005) to provide predictions of total PCB water column concentrations for the LDW.  
These predictions were used in the LDW food web model calibration process.  For 
purposes of the food web model, the model output was processed to calculate monthly 
average concentrations, spatially averaged over the entire LDW, and separately, over 
each of the four modeling sub areas (Figure 8).  This was averaged vertically over the 
entire water column, and separately, over the bottom three model layers (bottom 30% of 
the water column).  These results are provided in Tables 1 and 2. 

The modeling predicted PCB concentrations on a monthly basis ranging from 0.99 ng/L 
to 1.78 ng/L for the LDW as a whole when the entire water column was included (Table 
1).  The ranges for the bottom three model cells only were very similar to monthly 
averages for the entire water column (Table 2).  PCB concentrations did show some 
differences on a modeling area scale with area 3 having the highest predicted 
concentrations.  The modeling area results for the bottom three cells showed some 
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slight increases for areas 3 and 4 when compared to the entire water column but areas 1 
and 2 were similar.  These results are likely due to the influence of Elliott Bay flows in 
the bottom layer in areas 1 and 2 and the differences in sediment concentrations 
between modeling areas. 

The model output was also post-processed to examine the distribution of PCB 
concentrations at the two sampling stations within the LDW (LTKE03, LTUM03) at both 
the bottom and surface sampling depths.  This was to provide a bounds for the long-
term averages used in the LDW Food Web Model.  The values are shown graphically on 
Figures 6 and 7, with a minimum of 0.13 ng/L and a maximum of 5.3 ng/L. 
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Figure 1.  EFDC model grid. 
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Figure 2.  Comparison of original WQA model grid and revised model grid.  Cells representing 
slips were sized to match surface area and depth of the slips. 
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Figure 3.  Sediment conditions reflecting a post Diagonal/Duwamish Combined Sewer 
Overflow/storm drain (CSO/SD) site remediation in 2005 (both cap and perimeter conditions 
prior to placement of thin-layer cap) were also included.   
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Figure 4.  One sample about 430 ft to the northwest of the Norfolk CSO/SD outfall was removed 
from the dataset. 
 



Page 14 of 28 
 

 
Figure 5.  Sampling locations for ambient water properties and low level PCB congener data. 
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Figure 6.  Model calibration for total PCBs at LTUM03 sampling location. 
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Figure 7.  Model calibration for total PCBs at LTKE03 sampling location. 
 



Page 17 of 28 
 

 
 
Figure 8. The EFDC grid and the four tissue modeling areas used in the LDW Food Web Model.
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Table 1.  EFDC Water Column Total PCB monthly averages (ng/L) for entire LDW and four 
modeling areas. 

 EFDC Water Column Total PCB Averages (ng/L) 
 LDW Area 1 Area 2 Area 3 Area 4 
   

Jan  1.05 0.88 1.07 1.59 1.23
Feb  1.21 1.01 1.23 1.82 1.46
Mar  1.78 1.46 1.79 2.60 2.37
Apr  1.18 1.01 1.22 1.74 1.30
May  1.15 0.98 1.17 1.70 1.29
Jun  1.25 1.05 1.26 1.87 1.50
Jul  1.40 1.14 1.40 2.13 1.83
Aug  1.64 1.30 1.64 2.47 2.32
Sep  1.71 1.37 1.71 2.54 2.40
Oct  1.38 1.15 1.40 2.01 1.71
Nov  0.99 0.84 1.02 1.47 1.10
Dec  1.23 1.04 1.25 1.81 1.43
 
 
Table 2.  EFDC Total PCB monthly averages (ng/L) within the bottom 30% of the water column 
for entire LDW and four modeling areas. 
 

 Bottom 3 Model Layers Only 
 EFDC Water Column Total PCB Averages (ng/L) 
 LDW Area 1 Area 2 Area 3 Area 4 
   

Jan  1.19 0.88 1.07 2.34 1.66
Feb  1.36 1.01 1.21 2.65 1.98
Mar  1.82 1.35 1.62 3.30 2.93
Apr  1.34 1.00 1.24 2.57 1.85
May  1.30 0.97 1.18 2.53 1.81
Jun  1.38 1.01 1.23 2.70 2.03
Jul  1.47 1.06 1.30 2.88 2.29
Aug  1.63 1.16 1.45 3.03 2.75
Sep  1.69 1.23 1.51 3.09 2.85
Oct  1.48 1.10 1.33 2.74 2.24
Nov  1.15 0.86 1.06 2.23 1.60
Dec  1.39 1.05 1.25 2.63 1.94
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Appendix A - Diagonal/Duwamish Sediments 
 
Sediment remediation occurred in the vicinity of the Diagonal/Duwamish CSO/storm drain in 
2004/2005.  The dredging and capping at the Diagonal/Duwamish project took place between 
November 2003 and March 2004, with an additional sand placement occurring in February 2005.  
Water samples were collected for PCB analysis between August and December of 2005.  To 
provide a more realistic simulation of PCB concentrations, the sediments in the vicinity of this 
remediation work were updated to reflect sediment conditions after capping/dredging but prior to 
placement of the sand-layer around the southern portion of the remediation area.  These sediment 
concentrations were specified from samples taken on the cap in June 2004 (year 0) and the 
perimeter in January 31 - February 2, 2005 (year 1).   
 
Following the placement of the thin-layer of sand in February 2005, samples were taken from the 
thin-layer placement and the original cap in March and April 2005, respectively.  The perimeter, 
thin-layer placement and cap stations were not sampled again until March 2006. At the time the 
model was configured, the sediment data collected in March 2006 was not yet available.  This 
March 2006 data is likely to be more reflective of sediment concentrations in the perimeter and 
thin-layer placement areas during the period in which water samples were collected (August - 
December 2005). It would appear that using the post thin-layer placement samples (March 2005) 
and the year 1 cap samples (April 2005) would more closely match the sediment concentrations 
during the period of time when water samples were collected (that were used for model 
calibration).  A comparison of the sediment concentrations including the post thin-layer data 
collected in March and April 2005 (Figure A6) with the data used in the model (Figure A5) 
appears quite similar, and unlikely to make a noticeable difference in model predictions at the 
scale the model was used for. 
 
   The following methodology was used to update the sediment grain size and PCB 

concentrations. 
 
A review of the results at the perimeter sampling locations indicated sizeable changes in 
sediment grain size and total PCBs from pre- to post- remediation (Table A1).  The sand 
composition changed by more than 8% at all stations analyzed, and changed by more than 20% 
at stations DUD_8C, DUD_9C, DUD_12C, and DUD_20C.  As a result, the sediment 
characteristics were updated in the area surrounding the remediation, as well as the remediation 
site.  Determination of the area affected by the remediation work was done by best professional 
judgment, as samples are not available to delineate the affected region.  Delineation was done by 
creating a simple polygon around the remediation site and surrounding sediment samples (Figure 
A1). Thiessen polygons were created from the LDWG baseline data set, and data points to be 
removed were identified based on the assumed affected area (Figure A2).  The final data set is 
shown with thiessen polygons in Figure A3. 
 
Sediment grain size and total PCB concentrations in the EFDC model were determined by a 
simple average of the data points within each grid cell.  The sampling points and EFDC sediment 
concentrations by grid cell are shown using data prior to remediation (Figure A4) and post 
remediation (Figure A5). 
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The effect of the thin layer placement on sediment concentrations is shown in Figure A6 based 
on the samples collected in March and April 2005 on thin layer placement and dredged/capped 
areas.  This may be more representative of sediment conditions in these areas at the time water 
samples were collected, however it was not used in the model.  These sediment differences 
would not likely results in any appreciable differences in PCB water column concentration 
predictions at the resolution (or scale) at which the EFDC model predictions were used in the 
FWM.  
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Table A1.  Sediment Characteristics at Perimeter stations Pre- and Post- Dredge/Capping 
Pre-Remediation Post-Dredging/Capping, Pre-Thin Layer Placement 

Locator Sample 
Date 

 Value units Locator Sample 
Date 

 Value units 

          
DUD_7C 10/20/2003 total PCB 428 ug/kg dw DUD_7C 1/31/2005 total PCB 397 ug/kg dw 
  Gravel 3.5 %   Gravel 3.7 % 
  Sand 34.9 %   Sand 43 % 
  Silt 51 %   Silt 33.8 % 
  Clay 10.7 %   Clay 12.4 % 
          
DUD_8C 10/21/2003 total PCB 5026 ug/kg dw DUD_8C 2/1/2005 total PCB 809 ug/kg dw 
  Gravel 0.85 %   Gravel 7 % 
  Sand 25.6 %   Sand 66.1 % 
  Silt 65.1 %   Silt 23.4 % 
  Clay 8.5 %   Clay 9.8 % 
          
DUD_9C 10/21/2003 total PCB 103 ug/kg dw DUD_9C 1/31/2005 total PCB 137 ug/kg dw 
  Gravel 2.8 %   Gravel 0.4 % 
  Sand 79.3 %   Sand 59 % 
  Silt 12.9 %   Silt 26.7 % 
  Clay 4.9 %   Clay 11.2 % 
          
DUD_10C 10/21/2003 total PCB 373 ug/kg dw DUD_10C 2/1/2005 total PCB 328 ug/kg dw 
  Gravel 3.6 %   Gravel 1.2 % 
  Sand 54.7 %   Sand 62.9 % 
  Silt 29.2 %   Silt 22.7 % 
  Clay 12.7 %   Clay 9 % 
          
DUD_12C 10/21/2003 total PCB 263 ug/kg dw DUD_12C 2/2/2005 total PCB 334 ug/kg dw 
  Gravel 1 J %   Gravel 0.9 J % 
  Sand 45.4 %   Sand 69.2 % 
  Silt 38.8 %   Silt 22.7 % 
  Clay 14.9 %   Clay 9.1 % 
          
EST231 9/19/1997 total PCB 230 ug/kg dw DUD_20C 2/2/2005 total PCB 458 ug/kg dw 
  Gravel 3 % (30 ft East)  Gravel 0.3 % 
  Sand 33 %   Sand 63.2 % 
  Silt 40 %   Silt 24.7 % 
  Clay 23 %   Clay 15 % 
          
DR057 8/31/1998 total PCB 139 ug/kg dw DUD_20C 2/2/2005 total PCB 458 ug/kg dw 
  Gravel 0.38 %   Gravel 0.3 % 
  Sand 38 %   Sand 63.2 % 
  Silt 42 %   Silt 24.7 % 
  Clay 20.7 %   Clay 15 % 
          
          
          

 



Page 23 of 28 
 

 
Figure A1.  Area identified as potentially affected by sediment remediation project 
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Figure A2.  Data points as represented by Theissen polygons replaced by post-remediation 
sediment parameters 
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Figure A3.  Data points as represented by Theissen polygons used to characterize post-
remediation sediment parameters 
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Figure A4.  PCB sediment concentrations by EFDC grid cell using pre-remediation values. 
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Figure A5.  PCB sediment concentrations by EFDC grid cell using post-dredging/capping but 
pre-thin layer placement values. 
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Figure A6.  PCB sediment concentrations by EFDC grid cell using post-dredging/capping and 
post-thin layer placement values based on 2005 samples.  These values were not used in the 
model. 
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Appendix E. Data Selection for the RI Baseline Surface Sediment 
Dataset, Data Quality Review Summaries, Data 
Management Rules, Additional Statistical Information, 
Summary Data Tables, and Arsenic and cPAH 
Concentrations in Sediment Associated with Tissue 
RBTCs 

E.1 Data Selection for the RI Baseline Surface Sediment Dataset 1 
E.1.1 SURFACE SEDIMENT DATA COLLECTED FROM DREDGED AREAS 2 

Table E.1-1. Dredging events outside of navigation channel 2 
Table E.1-2. Navigation channel dredging events conducted by the 

USACE 4 
E.1.2 SURFACE SEDIMENT DATA COLLECTED FROM RESAMPLED LOCATIONS 4 

Table E.1-3. Newer surface sediment samples that superseded older 
surface sediment samples if the sample locations were less 
than 10 ft apart 6 

Table E.1-4. Summary of data omitted from the RI baseline dataset if an 
older sample was replaced by a newer sample with fewer 
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E.1.3 SURFACE SEDIMENT DATA COLLECTED IN THE VICINITY OF REMOVAL 
ACTIONS AT THE DUWAMISH/DIAGONAL EAA AND THE BOEING 
DEVELOPMENTAL CENTER SOUTH STORM DRAIN 16 

Table E.1-5. Duwamish/Diagonal sampling events 16 
E.1.4 REFERENCES 17 

E.2 Data Quality Review Summaries and Surface Sediment Data Excluded 
from the Baseline Dataset 19 
Table E.2-1. Chemistry datasets acceptable for all uses in the RI, 

including data quality review summaries 19 
Table E.2-2. Chemistry datasets not acceptable for all uses in the RI, 

including data quality review summaries 35 
Table E.2-3. LDW surface sediment samples collected since 1990 

excluded from the RI baseline dataset 39 
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E.1 Data Selection for the RI Baseline Surface Sediment Dataset  

Baseline surface sediment data were used in the remedial investigation (RI) to describe 
the nature and extent of contamination in surface sediment and for analysis of risks 
associated with surface sediment in the baseline HHRA and ERA. These baseline 
surface sediment data represent conditions in the LDW prior to removal actions at the 
Duwamish/Diagonal early action been developed continuously over the course of the 
LDW RI process as new data from the LDW have been obtained. The baseline surface 
sediment dataset used in the HHRA and ERA was finalized prior to the collection of 
Round 3 surface sediment data in October 2006, whereas the baseline surface sediment 
dataset used for describing the nature and extent of contamination in the RI includes 
Round 3 data. The rationale for the inclusion or exclusion of certain data has been 
documented in memoranda to the US Environmental Protection Agency (EPA) and 
the Washington State Department of Ecology (Ecology) (Windward 2005d, e, 2006). 

This appendix describes the process for selecting surface sediment chemistry data for 
the RI baseline dataset in greater detail than presented in Section 4.1 of the RI. The 
following criteria were used to determine which surface sediment data would be 
included in the RI baseline dataset (Windward 2006): 

 The data must meet the data quality objectives (DQOs), as described in 
Section 4.1.1 of the RI.  

 Surface sediment samples collected from areas that have subsequently been 
subject to maintenance dredging activities were not included. 

 If a sediment sampling location was re-sampled at a later date within 10 ft of 
the original location, either as part of a monitoring program or to characterize 
nature and extent of contamination, the more recent data replaced the older 
data. However, surface sediment samples collected before removal actions at 
the Duwamish/Diagonal EAA and the Boeing Developmental Center south 
storm drain outfall were included to represent baseline (pre-early action) 
conditions. 

 Sediment samples collected within 200 ft of the perimeter of the 
Duwamish/Diagonal EAA after the removal action were not included because 
the sediment could have been influenced by the removal action. 

 The sediment sample depth interval must be the top 15 cm or less. At 
24 locations in the Norfolk area, samples were collected from the 0-to-2-cm 
depth in addition to the 0-to-10-cm depth on either the same date or a later 
date. Only data from the 0-to-10-cm depth were included in the RI baseline 
dataset. 

Subsections E.1.1 through E.1.3 below specifically address application of these criteria 
to the following types of sediment chemistry data: 1) data collected from dredged 
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areas, 2) data collected from re-sampled locations that are less than 10 ft apart, and 
3) data collected from EAAs at Duwamish/Diagonal and Boeing Developmental 
Center south storm drain outfall near the Norfolk combined sewer overflow (CSO). 
Tables in Section E.2.0 list chemistry datasets acceptable and not acceptable for all uses 
in the RI, including data quality review summaries. Section E.2.0 also lists sediment 
samples and sampling events excluded from the RI baseline dataset (Windward 2005d, 
e, 2006, 2007). Section E.3.0 describes data management rules and Section E.4.0 
presents tables of summary statistics for surface sediment, subsurface sediment, tissue, 
surface water, seep water, and porewater chemistry data used in both the risk 
assessments and the RI.  

E.1.1 SURFACE SEDIMENT DATA COLLECTED FROM DREDGED AREAS 
Surface sediment data that were collected within dredged area boundaries prior to 
dredging were excluded from the RI baseline surface sediment dataset because they 
are not representative of present conditions. This decision was originally documented 
in the Phase 1 RI (Windward 2003a). Table E.1-1 and Map 2-4 shows dredge events 
that were conducted since 1986 and Maps 4-7a through 4-7d show all dredging events 
that took place outside the navigation channel between 1992 and 2005. Specific 
locations and the samples associated with those locations that were excluded because 
of these dredging events are listed in Section E.2.0.  

There are two exceptions to the dredge exclusion statement above, both associated 
with EAAs at Duwamish/Diagonal and Boeing Developmental Center south storm 
drain outfall (Windward 2003b), as noted in Table E.1-1. The relationship between the 
dredging associated with these two EAAs and the RI baseline surface sediment dataset 
is described in Section E.1.3. 

Table E.1-1. Dredging events outside of navigation channel  

DREDGING EVENT YEAR OF DREDGING 
LOCATION 

(RIVER MILE) 
Morton 1992 RM 2.86 – RM 2.97 west 

South Park Marina 1993 RM 3.36 – RM 3.44 west 

Lone Star Northwest 1993 RM 1.43 – RM 1.52 west 

Terminal 115 1993 RM 1.78 – RM 1.95 west 

Lone Star – Hardie/Kaiser 1996 RM 1.55 – RM 1.75 east 

Crowley 1996 RM 2.8 – RM 2.85 east 

Hurlen-Boyer 1998 RM 2.39 – RM 2.49 west and  
RM 2.64 – RM 2.77 west 

James Hardie Gypsum 1999 RM 1.56 – RM 1.75 east 

Duwamish Yacht Club 1999 RM 4.03 – RM 4.15 west 

Norfolk (EBDRP) 1999 RM 4.85 – RM 4.95 east 

Glacier Ready-mix Facility 2001 RM 1.7 east 

Boeing Developmental Center 
south storm drain outfall 2003 a RM 4.9 east 
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DREDGING EVENT YEAR OF DREDGING 
LOCATION 

(RIVER MILE) 
Duwamish/Diagonal 2003/2004 a RM 0.4 – RM 0.6 east 

Boyer  RM 2.45 – RM 2.47 west 

Delta Marine 2004 RM 4.17 – RM 4.24 west 

Lehigh Northwest 2004 RM 1.02 – RM 1.09 east 

Terminal 103 2005 RM 0.0 – RM 0.07 west 

Glacier NW 2005 RM 1.42 – RM 1.54 west 
a

EBDRP – Elliott Bay/Duwamish Restoration Program 

 Data associated with this removal action were handled differently in assembling the RI baseline sediment 
dataset than data associated with the other dredging events listed in this table, as described in Section E.1.3. 

RM – river mile 

In addition to the dredging events listed in Table E.1-1, upstream portions of the 
Lower Duwamish Waterway (LDW) navigation channel between river mile (RM) 3.35 
and the Upper Turning Basin at RM 4.7 have been dredged periodically by the US 
Army Corps of Engineers (USACE) to maintain sufficient depth for vessel traffic and 
to serve as a sediment trap for sediments entering the LDW from upstream. The 
maintenance dredging events that have occurred in this portion of the navigation 
channel since 1990 are listed in Table E.1-2. The upstream portion of the LDW between 
RM 4.2 and RM 4.7 is dredged frequently (i.e., every 2 to 4 years) because sediments 
entering the LDW from the upper Duwamish and Green rivers are deposited in and 
near the Upper Turning Basin. All surface sediment samples collected from the 
navigation channel and Upper Turning Basin from approximately RM 4.2 to RM 4.7 
were included in the baseline dataset RI because they were assumed to represent 
“current” conditions given the frequent dredging of this area.  

The sediment in this region of the LDW navigation channel (e.g., RM 4.2 to RM 4.7) 
generally does not contain chemicals at concentrations greater than the Dredged 
Material Management Program (DMMP) guidelines and is therefore suitable for open-
water disposal in Elliott Bay. Surface sediment samples that were collected from the 
navigation channel prior to dredging in 1999 between RM 3.35 and RM 4.2, an area 
that has not been dredged frequently, were excluded from the RI baseline surface 
sediment dataset because these sediments do not represent current conditions. This 
convention was originally adopted during the Phase 1 RI (Windward 2003a) as a result 
of meetings between the Lower Duwamish Waterway Group (LDWG), the US EPA, 
Ecology, and the USACE.  
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Table E.1-2. Navigation channel dredging events conducted by the USACE 

YEAR 
LOCATION 

(RIVER MILE) 
1990 RM 4.0 – RM 4.65 
1992 RM 3.35 – RM 4.65 
1994 RM 4.2 – RM 4.65 
1996 RM 4.18 – RM 4.6 
1997 RM 4.2 – RM 4.6 
1999 RM 3.35 – RM 4.65 
2002 RM 4.3 – RM 4.65 
2004 RM 4.3 – RM 4.65 

E.1.2 SURFACE SEDIMENT DATA COLLECTED FROM RESAMPLED LOCATIONS  
The Phase 2 surface sediment sampling conducted in the LDW in 2005 and 2006 
included many sampling locations that were intended to re-occupy previously 
sampled locations (Windward 2005a, b, c). The primary rationale for resampling these 
locations was to evaluate whether elevated surface sediment chemical concentrations 
that existed in the past still exist and to test for toxicity at some locations with 
historically elevated chemical concentrations (Windward 2005c). Historical surface 
sampling locations have also been re-sampled for similar reasons during other more 
recent surface sediment sampling events conducted either by a subset of LDWG 
members or by other parties. For the purposes of defining the RI baseline surface 
sediment dataset, surface sediment chemistry data from previously sampled locations 
within 10 ft of a more recent sediment sampling location were not included in the RI 
baseline dataset; they were superseded and replaced by the corresponding newer data 
from those locations because it was assumed that the more recent results would more 
accurately represent current conditions. 

Because there is inherent measurement error1 in the differential global positioning 
systems used in the sampling surveys, the exact locations of two samples with 
coordinates within 10 ft of each other cannot be determined. LDWG assumed that two 
samples with coordinates within 10 ft of each other represented the same location.2

                                                 
1 The differential global positioning system used for Phase 1 and Phase 2 surface sediment sampling has 

a measurement error of approximately 3-6 ft. 

 If 
the coordinates for the newer sampling location were more than 10 ft from the original 
coordinates, it was not considered a true reoccupation and was evaluated as a separate 
station.  

2 Given the inherent measurement error, it is possible that samples ostensibly collected within 10 ft of 
each other may have been less than or more than 10 ft apart, but the distance likely did not exceed 20 
ft for samples collected after 2001. Prior to 2001, GPS technology was less accurate so measurement 
errors may have been greater. 
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Table E.1-3 presents a list of all the newer surface sediment samples that superseded 
older surface sediment samples from locations within 10 ft. In some cases among the 
historical data, as shown in Table E.1-3, more than one sample was collected at a single 
location. In other cases, two samples from two different events or multiple samples 
from a single event3

 

 were collected within 10 ft of a more recently sampled location. In 
such cases, all the older samples were superseded and replaced by the newer sample. 
If an older sample was replaced by a newer sample, results for all analytes in the older 
sample were deleted and replaced by results for all analytes in the newer sample. In 
some cases, the newer sample was analyzed for fewer analytes than was the older 
sample. At one of the locations where this occurred (SD-DUW90 at RM 3.6 within the 
Boeing Plant 2/Jorgensen Forge EAA), the lead concentration (1,300 mg/kg dw) in the 
older sample was greater than the CSL. Data for this location were replaced with data 
from location SD-343, which did not include results for lead (see Table E.1-3). Four 
locations where data were replaced (DR021, DR065, DR187, and DR238) had results 
for dioxins and furans, but the newer samples were not analyzed for dioxins and 
furans. Although these older dioxin and furan data were not included in the baseline 
RI dataset, they are discussed in Section 4.2.6.1. A data summary for all omitted 
analytes is presented in Table E.1-4. Raw data for all surface sediment samples, 
including older samples that were replaced by newer samples, are presented in a CD 
accompanying the RI. The feasibility study (FS) surface sediment dataset will include 
data for chemicals analyzed in older samples that were not analyzed in newer 
samples; these data will be included in FS analyses and maps.  

                                                 
3 An extreme example of this situation is shown in Table E.1-3, where 10 samples from Harbor Island RI 

station K-05 were superseded by a single more recently collected sample (LDW-SS10-010). The large 
number of samples at station K-05 is an artifact of the manner in which the original Harbor Island RI 
database was constructed by the study authors. Unique sample IDs were created for different analyte 
classes, even though only two field samples were collected on September 27 and October 14, 1991. 
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Table E.1-3. Newer surface sediment samples that superseded older surface sediment samples if the sample 
locations were less than 10 ft apart 

NEWER SAMPLE 

RIVER 
MILE 

OLDER SAMPLE 
NOMINAL 
DISTANCE 
BETWEEN 

NEW AND OLD 
COORDINATES 

(ft) SAMPLE EVENT LOCATION 
SAMPLING 

DATE SAMPLE EVENT LOCATION 
SAMPLING 

DATE 
LDW-SS1-010 LDWRI-SurfSedRound1 LDW-SS1 1/17/05 0.0 K-11 Harbor Island RI K-11 9/30/91 0.6 

LDW-SS4-010 LDWRI-SurfSedRound1 LDW-SS4 1/17/05 0.0 K-07 Harbor Island RI K-07 9/30/91 1.4 

LDW-SS5-010 LDWRI-SurfSedRound1 LDW-SS5 1/17/05 0.0 SD-DR076-0000 EPA SI DR076 8/24/98 1.5 

LDW-SS10-010 LDWRI-SurfSedRound1 LDW-SS10 1/17/05 0.2 K-05-1 Harbor Island RI K-05 10/14/91 1.3 

LDW-SS10-010 LDWRI-SurfSedRound1 LDW-SS10 1/17/05 0.2 K-05-1-B Harbor Island RI K-05 10/14/91 1.3 

LDW-SS10-010 LDWRI-SurfSedRound1 LDW-SS10 1/17/05 0.2 K-05-1-D1 Harbor Island RI K-05 9/27/91 1.3 

LDW-SS10-010 LDWRI-SurfSedRound1 LDW-SS10 1/17/05 0.2 K-05-1-D2 Harbor Island RI K-05 10/14/91 1.3 

LDW-SS10-010 LDWRI-SurfSedRound1 LDW-SS10 1/17/05 0.2 K-05-2 Harbor Island RI K-05 10/14/91 1.3 

LDW-SS10-010 LDWRI-SurfSedRound1 LDW-SS10 1/17/05 0.2 K-05-2-D1 Harbor Island RI K-05 9/27/91 1.3 

LDW-SS10-010 LDWRI-SurfSedRound1 LDW-SS10 1/17/05 0.2 K-05-2-D2 Harbor Island RI K-05 10/14/91 1.3 

LDW-SS10-010 LDWRI-SurfSedRound1 LDW-SS10 1/17/05 0.2 K-05-3 Harbor Island RI K-05 10/14/91 1.3 

LDW-SS10-010 LDWRI-SurfSedRound1 LDW-SS10 1/17/05 0.2 K-05-3-D1 Harbor Island RI K-05 9/27/91 1.3 

LDW-SS10-010 LDWRI-SurfSedRound1 LDW-SS10 1/17/05 0.2 K-05-3-D2 Harbor Island RI K-05 10/14/91 1.3 

LDW-SS12-010 LDWRI-SurfSedRound1 LDW-SS12 1/17/05 0.2 SD-DR035-0000 EPA SI DR035 8/11/98 2.1 

LDW-SS15-010 LDWRI-SurfSedRound1 LDW-SS15 1/17/05 0.3 SD-DR079-0000 EPA SI DR079 8/24/98 1.7 

LDW-SS17-010 LDWRI-SurfSedRound1 LDW-SS17 1/24/05 0.3 L7279-11 Duw/Diag-1.5 DUD042 11/11/95 3.3 

L7279-3 Duw/Diag-1.5 DUD032 11/9/95 0.4 L4288-27 Duw/Diag-1 DUD032 8/12/94 0.0 

L12059-1 KC WQA DD-1 9/24/97 0.4 L4288-30 Duw/Diag-1 DUD001 8/17/94 4.5 

L12666-1 KC WQA DD-1 9/24/97 0.4 L4288-30 Duw/Diag-1 DUD001 8/17/94 4.5 

L12666-2 KC WQA DD-2 9/24/97 0.4 L4288-5 Duw/Diag-1 DUD006 8/10/94 4.2 

L12666-3 KC WQA DD-2 9/24/97 0.4 L4288-5 Duw/Diag-1 DUD006 8/10/94 4.2 

L12059-3 KC WQA DD-3 9/24/97 0.5 L4288-21 Duw/Diag-1 DUD022 8/10/94 4.3 

L12666-4 KC WQA DD-3 9/24/97 0.5 L4288-21 Duw/Diag-1 DUD022 8/10/94 4.3 

L12666-5 KC WQA DD-4 9/24/97 0.5 L4288-28 Duw/Diag-1 DUD034 8/12/94 4.5 

L12666-6 KC WQA DD-4 9/24/97 0.5 L4288-28 Duw/Diag-1 DUD034 8/12/94 4.5 

L12059-5 KC WQA DD-5 9/24/97 0.5 L7279-8 Duw/Diag-1.5 DUD039 11/9/95 4.2 

L12666-7 KC WQA DD-5 9/24/97 0.5 L7279-8 Duw/Diag-1.5 DUD039 11/9/95 4.2 
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NEWER SAMPLE 

RIVER 
MILE 

OLDER SAMPLE 
NOMINAL 
DISTANCE 
BETWEEN 

NEW AND OLD 
COORDINATES 

(ft) SAMPLE EVENT LOCATION 
SAMPLING 

DATE SAMPLE EVENT LOCATION 
SAMPLING 

DATE 
L29990-4 DuwDiagOct2003 DUD_4C 10/23/03 0.6 L7279-4 Duw/Diag-1.5 DUD036 11/11/95 6.0 

L29990-5 DuwDiagOct2003 DUD_4C 10/23/03 0.6 L7279-4 Duw/Diag-1.5 DUD036 11/11/95 6.0 

LDW-SS200-010 LDWRI-SurfSedRound1 LDW-SS27 1/18/05 0.8 EST21-03 NOAA SiteChar EST219 9/17/97 4.5 

LDW-SS27-010 LDWRI-SurfSedRound1 LDW-SS27 1/18/05 0.8 EST21-03 NOAA SiteChar EST219 9/17/97 4.5 

LDW-SSB2b-010 LDWRI-SurfSedRound2 LDW-SSB2b 3/11/05 0.8 SD-DR085-0000 EPA SI DR085 8/31/98 5.6 

SD-DR048-0000 EPA SI DR048 8/12/98 0.9 WST20-02 NOAA SiteChar WST367 9/19/97 6.3 

LDW-SS32-010 LDWRI-SurfSedRound1 LDW-SS32 1/18/05 0.9 SD-DR019-0000 EPA SI DR019 8/17/98 0.6 

LDW-SS31-010 LDWRI-SurfSedRound1 LDW-SS31 1/21/05 0.9 SD-DR020-0000 EPA SI DR020 8/17/98 1.0 

LDW-SS319-010 LDWRI-SurfaceSedimentRound3 LDW-SS319 10/4/2006 0.9 SD-DR021-0000 EPA SI DR021 8/17/98 6.7 

LDW-SS37-010 LDWRI-SurfSedRound1 LDW-SS37 1/18/05 1.0 SD-DR087-0000 EPA SI DR087 8/12/98 2.5 

LDW-SS40-010 LDWRI-SurfSedRound1 LDW-SS40 1/18/05 1.1 SD-DR088-0000 EPA SI DR088 8/31/98 1.1 

LDW-SS44-010 LDWRI-SurfSedRound1 LDW-SS44 1/21/05 1.2 SD-DR053-0000-CC EPA SI DR053 8/31/98 1.6 

LDW-B4b-S LDWRI-Benthic B4b 8/28/04 1.3 SD-DR028-0000 EPA SI DR028 8/17/98 2.3 

LDW-SS48-010 LDWRI-SurfSedRound1 LDW-SS48 1/18/05 1.3 SS-2 DuwamishShipyard SS-2 8/17/93 1.5 

LDW-SS202-010 LDWRI-SurfSedRound1 LDW-SS50 1/24/05 1.3 SD-DR030-0000 EPA SI DR030 8/17/98 1.9 

LDW-SS50-010 LDWRI-SurfSedRound1 LDW-SS50 1/24/05 1.3 SD-DR030-0000 EPA SI DR030 8/17/98 1.9 

LDW-SS51-010 LDWRI-SurfSedRound1 LDW-SS51 1/18/05 1.3 SD-DR160-0000 EPA SI DR160 8/12/98 2.4 

LDW-SS49-010 LDWRI-SurfSedRound1 LDW-SS49 1/26/05 1.4 SS-6 DuwamishShipyard SS-3 8/17/93 8.0 

LDW-SS49-010 LDWRI-SurfSedRound1 LDW-SS49 1/26/05 1.4 SS-3 DuwamishShipyard SS-3 8/17/93 8.0 

LDW-SS55-010 LDWRI-SurfSedRound1 LDW-SS55 1/24/05 1.4 SS-4 DuwamishShipyard SS-4 8/17/93 3.0 

LDW-SS57-010 LDWRI-SurfSedRound1 LDW-SS57 1/24/05 1.4 SD-DR123-0000 EPA SI DR123 9/14/98 6.7 

LDW-SS52-010 LDWRI-SurfSedRound1 LDW-SS52 1/25/05 1.4 SD-DR065-0000 EPA SI DR065 8/17/98 1.2 

LDW-SS63-010 LDWRI-SurfSedRound1 LDW-SS63 1/21/05 1.7 SD-DR097-0000 EPA SI DR097 8/20/98 9.7 

LDW-SS70-010 LDWRI-SurfSedRound1 LDW-SS70 1/21/05 1.8 SD-DR131-0000-CC EPA SI DR131 8/13/98 1.3 

LDW-SS75-010 LDWRI-SurfSedRound1 LDW-SS75 1/21/05 1.9 SD0056 Boeing SiteChar R7 10/15/97 5.7 

LDW-SS76-010 LDWRI-SurfSedRound1 LDW-SS76 1/20/05 2.0 SD-DR106-0000 EPA SI DR106 8/19/98 2.3 

LDW-SS79-010 LDWRI-SurfSedRound1 LDW-SS79 1/24/05 2.0 CH07-01 NOAA SiteChar CH0023 10/16/97 1.7 

LDW-SS81-010 LDWRI-SurfSedRound2 LDW-SS81 3/8/05 2.1 SD-DR113-0000-CC EPA SI DR113 8/19/98 1.1 
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NEWER SAMPLE 

RIVER 
MILE 

OLDER SAMPLE 
NOMINAL 
DISTANCE 
BETWEEN 

NEW AND OLD 
COORDINATES 

(ft) SAMPLE EVENT LOCATION 
SAMPLING 

DATE SAMPLE EVENT LOCATION 
SAMPLING 

DATE 
LDW-B5a-S2 LDWRI-Benthic B5a-2 9/24/04 2.2 WIT11-01 NOAA SiteChar WIT280 10/3/97 9.8 

SD-DR141-0000-
CC EPA SI DR141 8/20/98 2.3 WST14-01 NOAA SiteChar WST342 10/23/97 3.9 

LDW-SS88-010 LDWRI-SurfSedRound1 LDW-SS88 1/25/05 2.5 EIT09-01 NOAA SiteChar EIT074 11/3/97 7.2 

LDW-SS92-010 LDWRI-SurfSedRound1 LDW-SS92 1/25/05 2.7 EST13-05 NOAA SiteChar EST180 10/6/97 2.4 

LDW-SS94-010 LDWRI-SurfSedRound1 LDW-SS94 1/21/05 2.7 SD-DR175-0000 EPA SI DR175 8/20/98 0.7 

LDW-SS102-010 LDWRI-SurfSedRound1 LDW-SS102 1/24/05 3.0 SD-DR198-0000 EPA SI DR198 8/20/98 2.8 

LDW-SS104-010 LDWRI-SurfSedRound1 LDW-SS104 1/25/05 3.1 SD-DR202-0000 EPA SI DR202 8/27/98 1.5 

T117-SE10-SG T117BoundaryDefinition T117-SE-10-G 12/8/03 3.5 WST09-02 NOAA SiteChar WST323 10/21/97 1.2 

SD-309-0000 JorgensenAugust2004 SD-309-S 8/16/04 3.6 EST11-03 NOAA SiteChar EST152 9/24/97 3.5 

SD-320-0000 JorgensenAugust2004 SD-320-S 8/16/04 3.6 SD2B-DUW92-0000 Plant 2 RFI-2b SD-DUW92 4/2/96 4.8 

SD-334-0000 JorgensenAugust2004 SD-334-S 8/26/04 3.6 EST11-04 NOAA SiteChar EST154 9/24/97 9.1 

SD-343-0000 JorgensenAugust2004 SD-343-S 8/27/04 3.6 SD2B-DUW90-0000 Plant 2 RFI-2b SD-DUW90 4/4/96 6.1 

SWY17 Plant2-TransformPhase1 SD-SWY17 9/9/03 3.6 SD-SWY07-0000 Plant 2 RFI-1 SD-SWY07 6/13/95 7.0 

LDW-SS110-010 LDWRI-SurfSedRound1 LDW-SS110 1/25/05 3.6 SD-323-0000 JorgensenAugust 2004 SD-323-S 8/17/04 3.4 

LDW-SS111-010 LDWRI-SurfSedRound1 LDW-SS111 1/19/05 3.6 SD-DR186-0000 EPA SI DR186 8/27/98 1.0 

LDW-SS113b-010 LDWRI-SurfSedRound1 LDW-SS113b 1/20/05 3.7 SD0009 Boeing SiteChar R21 10/9/97 1.4 

LDW-SS115-010 LDWRI-SurfSedRound1 LDW-SS115 1/25/05 3.7 SD-DR187-0000 EPA SI DR187 8/27/98 3.0 

LDW-SS117-010 LDWRI-SurfSedRound1 LDW-SS117 1/20/05 3.8 SD0013 Boeing SiteChar R24 10/10/97 1.2 

LDW-SS119-010 LDWRI-SurfSedRound1 LDW-SS119 1/19/05 3.8 SD0021 Boeing SiteChar R30 10/11/97 2.3 

LDW-SS121-010 LDWRI-SurfSedRound1 LDW-SS121 1/25/05 3.9 EIT06-02 NOAA SiteChar EIT061 9/29/97 4.0 

LDW-SS123-010 LDWRI-SurfSedRound1 LDW-SS123 1/24/05 3.9 EST09-04 NOAA SiteChar EST144 9/25/97 1.1 

LDW-SS203-010 LDWRI-SurfSedRound1 LDW-SS123 1/24/05 3.9 EST09-04 NOAA SiteChar EST144 9/25/97 1.1 

LDW-SS125-010 LDWRI-SurfSedRound1 LDW-SS125 1/20/05 4.0 SD-DR238-0000 EPA SI DR238 8/27/98 1.1 

LDW-B8b-S LDWRI-Benthic B8b 8/19/04 4.1 EST07-07 NOAA SiteChar EST135 11/12/97 2.7 

LDW-SS126-010 LDWRI-SurfSedRound1 LDW-SS126 1/20/05 4.1 RPL-A11-05-02 Rhône-Poulenc RFI-2 A11-05 8/18/94 2.1 

LDW-SS126-010 LDWRI-SurfSedRound1 LDW-SS126 1/20/05 4.1 RPL-A11-10-02 Rhône-Poulenc RFI-2 A11-05 8/18/94 2.1 

Upper SB-01 RhônePoulenc2004 SB-1 8/25/04 4.2 SD-DR242-0000-CC EPA SI DR242 8/24/98 9.5 
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NEWER SAMPLE 

RIVER 
MILE 

OLDER SAMPLE 
NOMINAL 
DISTANCE 
BETWEEN 

NEW AND OLD 
COORDINATES 

(ft) SAMPLE EVENT LOCATION 
SAMPLING 

DATE SAMPLE EVENT LOCATION 
SAMPLING 

DATE 
Upper SB-15 RhônePoulenc2004 SB-1 8/25/04 4.2 SD-DR242-0000-CC EPA SI DR242 8/24/98 9.5 

LDW-SS127-010 LDWRI-SurfSedRound1 LDW-SS127 1/20/05 4.2 SD0032 Boeing SiteChar R40 10/13/97 1.0 

LDW-SS129-010 LDWRI-SurfSedRound1 LDW-SS129 1/20/05 4.2 SD0033 Boeing SiteChar R42 10/13/97 8.4 

LDW-SS130-010 LDWRI-SurfSedRound1 LDW-SS130 1/20/05 4.2 SD0070 Boeing SiteChar R45 10/16/97 0.5 

Upper SH-04 RhônePoulenc2004 SH-04 8/24/04 4.3 06-intsed-2 Rhône-Poulenc RFI-3 06-intsed-2 7/1/96 8.6 

Upper SH-02 RhônePoulenc2004 SH-02 8/25/04 4.3 07-intsed-1 Rhône-Poulenc RFI-3 07-intsed-1 7/1/96 9.7 

LDW-B10b-S LDWRI-Benthic B10b 8/19/04 4.3 SD-DR286-0000-CC EPA SI DR286 8/26/98 3.2 

LDW-SS148-010 LDWRI-SurfSedRound2 LDW-SS148 3/9/05 4.7 SD-DR271-0000 EPA SI DR271 9/15/98 2.0 

L20703-2 Norfolk-monit4 NFK501 4/24/01 4.9 L15421-1 Norfolk-monit1 NFK501 4/23/99 8.7 

L23995-6 Norfolk-monit5 NFK503 4/30/02 4.9 L16628-6 Norfolk-monit2a NFK503 10/8/99 4.2 

L23995-6 Norfolk-monit5 NFK503 4/30/02 4.9 L17647-6 Norfolk-monit3 NFK503 4/6/00 3.3 

L23995-6 Norfolk-monit5 NFK503 4/30/02 4.9 L20703-6 Norfolk-monit4 NFK503 4/24/01 4.0 

288131 Ecology-Norfolk 2 7/9/02 4.9 L4321-2 Norfolk-cleanup1 NFK002 8/18/94 8.5 

288132 Ecology-Norfolk 3 7/9/02 4.9 L4321-2 Norfolk-cleanup1 NFK002 8/18/94 9.5 

288133 Ecology-Norfolk 4 7/9/02 4.9 L4321-2 Norfolk-cleanup1 NFK002 8/18/94 8.7 

288134 Ecology-Norfolk 5 7/9/02 4.9 SD0079 Boeing SiteChar R87 10/18/97 5.3 

288134 Ecology-Norfolk 5 7/9/02 4.9 L17311-1 Norfolk-monit2b NFK506 2/10/00 6.3 

288136 Ecology-Norfolk 7 7/9/02 4.9 SD0079 Boeing SiteChar R87 10/18/97 6.4 

288136 Ecology-Norfolk 7 7/9/02 4.9 L17311-1 Norfolk-monit2b NFK506 2/10/00 6.3 

288148 Ecology-Norfolk 7 7/9/02 4.9 SD0079 Boeing SiteChar R87 10/18/97 6.4 

288148 Ecology-Norfolk 7 7/9/02 4.9 L17311-1 Norfolk-monit2b NFK506 2/10/00 5.4 

LDW-SS341-010 LDWRI-SurfaceSedimentRound3 LDW-SS341 10/3/2006 4.9 288139 Ecology-Norfolk 10 7/9/02 8.9 

LDW-SS341-010 LDWRI-SurfaceSedimentRound3 LDW-SS341 10/3/06 4.9 L17315-3 Norfolk-monit2b NFK503 2/8/00 7.6 

LDW-SS341-010 LDWRI-SurfaceSedimentRound3 LDW-SS341 10/3/06 4.9 L28052-6 Norfolk-monit6 NFK503 4/23/03 4.3 

LDW-SS341-010 LDWRI-SurfaceSedimentRound3 LDW-SS341 10/3/06 4.9 L31635-6 Norfolk-monit7 NFK503 4/5/04 1.8 

LDW-SS342-010 LDWRI-SurfaceSedimentRound3 LDW-SS342 10/3/06 4.9 L16628-4 Norfolk-monit2a NFK502 10/8/99 7.8 

LDW-SS342-010 LDWRI-SurfaceSedimentRound3 LDW-SS342 10/3/06 4.9 L17647-4 Norfolk-monit3 NFK502 4/6/00 9.3 

LDW-SS342-010 LDWRI-SurfaceSedimentRound3 LDW-SS342 10/3/06 4.9 L20703-4 Norfolk-monit4 NFK502 4/24/01 4.1 
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NEWER SAMPLE 

RIVER 
MILE 

OLDER SAMPLE 
NOMINAL 
DISTANCE 
BETWEEN 

NEW AND OLD 
COORDINATES 

(ft) SAMPLE EVENT LOCATION 
SAMPLING 

DATE SAMPLE EVENT LOCATION 
SAMPLING 

DATE 
LDW-SS342-010 LDWRI-SurfaceSedimentRound3 LDW-SS342 10/3/06 4.9 L23995-4 Norfolk-monit5 NFK502 4/30/02 2.8 

LDW-SS342-010 LDWRI-SurfaceSedimentRound3 LDW-SS342 10/3/06 4.9 L28052-4 Norfolk-monit6 NFK502 4/23/03 4.7 

LDW-SS342-010 LDWRI-SurfaceSedimentRound3 LDW-SS342 10/3/06 4.9 L31635-4 Norfolk-monit7 NFK502 4/5/04 1.8 

LDW-SS343-010 LDWRI-SurfaceSedimentRound3 LDW-SS343 10/3/06 4.9 288146 Ecology-Norfolk 17 7/9/02 1.0 

LDW-SS343-010 LDWRI-SurfaceSedimentRound3 LDW-SS343 10/3/06 4.9 L17315-1 Norfolk-monit2b NFK501 2/8/00 3.4 

LDW-SS343-010 LDWRI-SurfaceSedimentRound3 LDW-SS343 10/3/06 4.9 L23995-2 Norfolk-monit5 NFK501 4/30/02 3.6 

LDW-SS343-010 LDWRI-SurfaceSedimentRound3 LDW-SS343 10/3/06 4.9 L28052-2 Norfolk-monit6 NFK501 4/23/03 4.4 

LDW-SS343-010 LDWRI-SurfaceSedimentRound3 LDW-SS343 10/3/06 4.9 L31635-2 Norfolk-monit7 NFK501 4/5/04 1.4 

LDW-SS344-010 LDWRI-SurfaceSedimentRound3 LDW-SS344 10/3/06 4.9 L15421-4 Norfolk-monit1 NFK504 4/23/99 1.1 

LDW-SS344-010 LDWRI-SurfaceSedimentRound3 LDW-SS344 10/3/06 4.9 L17647-8 Norfolk-monit3 NFK504 4/6/00 6.6 

LDW-SS344-010 LDWRI-SurfaceSedimentRound3 LDW-SS344 10/3/06 4.9 L20703-8 Norfolk-monit4 NFK504 4/24/01 6.8 

LDW-SS344-010 LDWRI-SurfaceSedimentRound3 LDW-SS344 10/3/06 4.9 L23995-8 Norfolk-monit5 NFK504 4/30/02 8.9 

LDW-SS344-010 LDWRI-SurfaceSedimentRound3 LDW-SS344 10/3/06 4.9 L28052-8 Norfolk-monit6 NFK504 4/23/03 7.2 

LDW-SS344-010 LDWRI-SurfaceSedimentRound3 LDW-SS344 10/3/06 4.9 L31635-8 Norfolk-monit7 NFK504 4/5/04 3.0 

Note: Sampling location coordinates are Washington State Plane North, US survey ft, NAD83. 
Ecology – Washington State Department of Ecology 
EPA – US Environmental Protection Agency 
LDW – Lower Duwamish Waterway 
NOAA – National Oceanic and Atmospheric Administration 
RCRA – Resource Conservation and Recovery Act 
RFI – RCRA facility investigation 
RI – remedial investigation 
SI – site investigation 
 



Lower Duwamish Waterway Group
 

Port  of Seattle  /  Ci ty  of Seattle  /  King County /  The Boeing Company  
 

FINAL 
LDW RI: Appendix E 

July 9, 2010 
 Page 11 

 

Table E.1-4. Summary of data omitted from the RI baseline dataset if an older sample was replaced by a newer 
sample with fewer analytes 

CHEMICAL 

NUMBER 
OF 

SAMPLES 
OMITTED 

NUMBER OF 
SAMPLES 

IN RI 
BASELINE 
DATASET 

DETECTION 
FREQUENCY 
OF OMITTED 
CHEMICALS 

DRY-WEIGHT CONCENTRATION OC-NORMALIZED CONCENTRATION 

NUMBER OF 
DETECTED 

CONCENTRA-
TIONS > SMS 

NUMBER OF 
RLS > SMS 

MIN 
DETECT 

MAX 
DETECT 

RL  
RANGE UNIT 

MIN 
DETECT 

MAX 
DETECT 

RL  
RANGE UNIT 

> SQS 
AND 

≤ CSL > CSL 

>SQS 
AND  

≤ CSL > CSL 
Metals and trace elements                

Arsenic 4 856 4/4 7.1  18.0  na mg/kg dw na na na na 0 0 0 0 

Cadmium 4 842 2/4 0.40  0.70  0.4 – 0.48 mg/kg dw na na na na 0 0 0 0 

Chromium 4 854 4/4 25  110 J na mg/kg dw na na na na 0 0 0 0 

Copper 4 856 4/4 27.0  97 J na mg/kg dw na na na na 0 0 0 0 

Lead 4 856 4/4 13  1,300  na mg/kg dw na na na na 0 1 0 0 

Mercury 6 874 5/6 0.060 J 0.270  0.09 mg/kg dw na na na na 0 0 0 0 

Nickel 4 816 4/4 20.0  75  na mg/kg dw na na na na nc nc nc nc 

Silver 7 830 3/7 0.37  0.70  0.4 – 0.9 mg/kg dw na na na na 0 0 0 0 

Vanadium 3 600 3/3 57  81  na mg/kg dw na na na na nc nc nc nc 

Zinc 4 853 4/4 68.0  280  na mg/kg dw na na na na 0 0 0 0 

Organometals                
Tributyltin as ion 15 173 15/15 8.0 J 432 J na µg/kg dw na na na na nc nc nc nc 

PAHs                
2-Methylnaphthalene 4 822 0/4 nd nd 20 – 110 µg/kg dw nd nd 0.57 – 4.9 mg/kg OC 0 0 0 0 

Acenaphthene 3 831 0/3 nd nd 18 – 110 µg/kg dw nd nd 1.2 – 4.4 mg/kg OC 0 0 0 0 

Anthracene 3 831 0/3 nd nd 20 – 110 µg/kg dw nd nd 1.2 – 4.4 mg/kg OC 0 0 0 0 

Benzo(a)anthracene 3 831 3/3 64  110  na µg/kg dw 3.8  7.86  na mg/kg OC 0 0 0 0 

Benzo(a)pyrene 2 824 2/2 76  160  na µg/kg dw 4.5  6.4  na mg/kg OC 0 0 0 0 

Benzo(g,h,i)perylene 3 831 2/3 70  140 J 110 µg/kg dw 4.1  10.0 J 4.4 mg/kg OC 0 0 0 0 

Benzofluoranthenes  3 825 3/3 173  390  na µg/kg dw 10  19.5 J na mg/kg OC 0 0 0 0 

Chrysene 3 831 3/3 120  160  na µg/kg dw 6.4  10.0  na mg/kg OC 0 0 0 0 

Dibenzo(a,h)anthracene 3 831 0/3 nd nd 20 – 110 µg/kg dw nd nd 1.2 – 4.9 mg/kg OC 0 0 0 0 
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CHEMICAL 

NUMBER 
OF 

SAMPLES 
OMITTED 

NUMBER OF 
SAMPLES 

IN RI 
BASELINE 
DATASET 

DETECTION 
FREQUENCY 
OF OMITTED 
CHEMICALS 

DRY-WEIGHT CONCENTRATION OC-NORMALIZED CONCENTRATION 

NUMBER OF 
DETECTED 

CONCENTRA-
TIONS > SMS 

NUMBER OF 
RLS > SMS 

MIN 
DETECT 

MAX 
DETECT 

RL  
RANGE UNIT 

MIN 
DETECT 

MAX 
DETECT 

RL  
RANGE UNIT 

> SQS 
AND 

≤ CSL > CSL 

>SQS 
AND  

≤ CSL > CSL 
Dibenzofuran 3 830I 0/3 nd nd 20 – 110 µg/kg dw nd nd 1.2 – 4.4 mg/kg OC 0 0 0 0 

Fluoranthene 3 831 3/3 130  290  na µg/kg dw 7.6  20.7  na mg/kg OC 0 0 0 0 

Fluorene 3 831 0/3 nd nd 20 – 110 µg/kg dw nd nd 1.2 – 4.4 mg/kg OC 0 0 0 0 

Indeno(1,2,3-cd)pyrene 3 831 2/3 76  140  110 µg/kg dw 4.5  10.0  4.4 mg/kg OC 0 0 0 0 

Naphthalene 4 822 0/4 nd nd 20 – 110 µg/kg dw nd nd 0.57 – 4.9 mg/kg OC 0 0 0 0 

Phenanthrene 3 831 3/3 110  120 J na µg/kg dw 4.4  8.57 J na  mg/kg OC 0 0 0 0 

Pyrene 3 831 3/3 190  280 J na µg/kg dw 7.6  20.0 J na mg/kg OC 0 0 0 0 

Total HPAH  3 831 3/3 930  1,373 J na µg/kg dw 51  98.1 J na mg/kg OC 0 0 0 0 

Total LPAH  3 831 3/3 110  120 J na µg/kg dw 4.4  8.57 J na mg/kg OC 0 0 0 0 

Carcinogenic PAHs -  3 831 3/3 68 J 240  na µg/kg dw na na na na nc nc nc nc 

Total PAH 3 831 3/3 1,040  1,493 J na µg/kg dw na na na na nc nc nc nc 

Phthalates                               

Bis(2-ethylhexyl)phthalate 3 835 3/3 220  430  na µg/kg dw 8.8  30.7  na mg/kg OC 0 0 0 0 

Butyl benzyl phthalate 4 826 2/4 22 J 50  26 – 110 µg/kg dw 1.3 J 1.4  1.9 – 4.4 mg/kg OC 0 0 0 0 

Dimethyl phthalate 4 826 1/4 30  30  18 – 110 µg/kg dw 0.86  0.86  1.2 – 4.4 mg/kg OC 0 0 0 0 

Other SVOCs                              

1,2,4-Trichlorobenzene 4 820 0/4 nd nd 2.1 – 110 µg/kg dw nd nd 0.15 – 4.4 mg/kg OC 0 0 1 1 

1,2-Dichlorobenzene 4 820 0/4 nd nd 2.1 – 110 µg/kg dw nd nd 0.15 – 4.4 mg/kg OC 0 0 0 1 

1,4-Dichlorobenzene 4 820 1/4 19.0 J 19.0 J 20 – 110 µg/kg dw 1.36 J 1.36 J 0.57 – 4.4 mg/kg OC 0 0 1 0 

2,4-Dimethylphenol 4 817 0/4 nd nd 20 – 330 µg/kg dw na na na na 0 0 0 2 

4-Methylphenol 3 834 0/3 nd nd 20 – 110 µg/kg dw na na na na 0 0 0 0 

Benzoic acid 3 825 0/3 nd nd 180 – 1,100 µg/kg dw na na na na 0 0 0 1 

Benzyl alcohol 4 816 0/4 nd nd 20 – 540 µg/kg dw na na na na 0 0 0 1 

Hexachlorobenzene 4 823 0/4 nd nd 1 – 110 µg/kg dw nd nd 0.059 – 4.4 mg/kg OC 0 0 1 1 

n-Nitrosodiphenylamine 4 822 0/4 nd nd 20 – 110 µg/kg dw nd nd 1.1 – 4.4 mg/kg OC 0 0 0 0 

Pentachlorophenol 3 788 0/3 nd nd 43 – 540 µg/kg dw na na na na 0 0 1 0 
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CHEMICAL 

NUMBER 
OF 

SAMPLES 
OMITTED 

NUMBER OF 
SAMPLES 

IN RI 
BASELINE 
DATASET 

DETECTION 
FREQUENCY 
OF OMITTED 
CHEMICALS 

DRY-WEIGHT CONCENTRATION OC-NORMALIZED CONCENTRATION 

NUMBER OF 
DETECTED 

CONCENTRA-
TIONS > SMS 

NUMBER OF 
RLS > SMS 

MIN 
DETECT 

MAX 
DETECT 

RL  
RANGE UNIT 

MIN 
DETECT 

MAX 
DETECT 

RL  
RANGE UNIT 

> SQS 
AND 

≤ CSL > CSL 

>SQS 
AND  

≤ CSL > CSL 
Phenol 3 834 0/3 nd nd 20 – 220 µg/kg dw na na na na 0 0 0 0 

Pesticides                
4,4'-DDD 17 210 7/17 3.80  8.00  2 – 20 µg/kg dw na na na na nc nc nc nc 

4,4'-DDE 17 210 3/17 1.0  5.30  1.9 – 10 µg/kg dw na na na na nc nc nc nc 

4,4'-DDT 17 210 1/17 4.0 J 4.0 J 1.9 – 20 µg/kg dw na na na na nc nc nc nc 

DDTs 17 210 9/17 3.80  12.00  2 – 20 µg/kg dw na na na na nc nc nc nc 

Aldrin 17 210 0/17     0.99 – 10 µg/kg dw na na na na nc nc nc nc 

Dieldrin 17 210 1/17 3.50  3.50  1.9 – 20 µg/kg dw na na na na nc nc nc nc 

Total aldrin/dieldrin 17 210 1/17 3.50  3.50  1.9 – 20 µg/kg dw na na na na nc nc nc nc 

alpha-BHC 17 210 0/17 nd nd 0.99 – 10 µg/kg dw na na na na nc nc nc nc 

beta-BHC 17 210 0/17 nd nd 0.99 – 10 µg/kg dw na na na na nc nc nc nc 

gamma-BHC 17 210 1/17 8.60  8.60  0.99 – 10 µg/kg dw na na na na nc nc nc nc 

delta-BHC 11 166 0/11 nd nd 0.99 – 3.7 µg/kg dw na na na na nc nc nc nc 

alpha-Chlordane 11 160 0/11 nd nd 1 – 37 µg/kg dw na na na na nc nc nc nc 

gamma-Chlordane 11 160 0/11 nd nd 1 – 37 µg/kg dw na na na na nc nc nc nc 

Chlordane 6 50 0/6 nd nd 12 – 15 µg/kg dw na na na na nc nc nc nc 

alpha-Endosulfan 11 158 0/11 nd nd 0.99 – 10 µg/kg dw na na na na nc nc nc nc 

beta-Endosulfan 11 160 0/11 nd nd 2 – 20 µg/kg dw na na na na nc nc nc nc 

Endosulfan 6 52 0/6 nd nd 1.9 – 2.5 µg/kg dw na na na na nc nc nc nc 

Endosulfan sulfate 17 208 0/17 nd nd 1.9 – 20 µg/kg dw na na na na nc nc nc nc 

Endrin 17 210 0/17 nd nd 1.9 – 20 µg/kg dw na na na na nc nc nc nc 

Endrin aldehyde 16 198 1/16 14  14  1.9 – 10 µg/kg dw na na na na nc nc nc nc 

Endrin ketone 11 148 0/11 nd nd 2 – 20 µg/kg dw na na na na nc nc nc nc 

Heptachlor 17 210 0/17 nd nd 0.99 – 10 µg/kg dw na na na na nc nc nc nc 

Heptachlor epoxide 17 210 0/17 nd nd 0.99 – 10 µg/kg dw na na na na nc nc nc nc 

Methoxychlor 17 210 1/17 10  10  1 – 37 µg/kg dw na na na na nc nc nc nc 
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CHEMICAL 

NUMBER 
OF 

SAMPLES 
OMITTED 

NUMBER OF 
SAMPLES 

IN RI 
BASELINE 
DATASET 

DETECTION 
FREQUENCY 
OF OMITTED 
CHEMICALS 

DRY-WEIGHT CONCENTRATION OC-NORMALIZED CONCENTRATION 

NUMBER OF 
DETECTED 

CONCENTRA-
TIONS > SMS 

NUMBER OF 
RLS > SMS 

MIN 
DETECT 

MAX 
DETECT 

RL  
RANGE UNIT 

MIN 
DETECT 

MAX 
DETECT 

RL  
RANGE UNIT 

> SQS 
AND 

≤ CSL > CSL 

>SQS 
AND  

≤ CSL > CSL 
Toxaphene 17 208 0/17 nd nd 10 – 500 µg/kg dw na na na na nc nc nc nc 

Total chlordane 11 160 0/11 nd nd 1 – 37 µg/kg dw na na na na nc nc nc nc 
Volatile organic 
compounds                

Acetone 8 49 0/8 nd nd 23 – 120 µg/kg dw na na na na nc nc nc nc 

Carbon disulfide 8 49 4/8 1.4 J 2.9 J 4.6 – 6 µg/kg dw na na na na nc nc nc nc 

p-Cymene 8 44 0/8 nd nd 1.8 – 3.4 µg/kg dw na na na na nc nc nc nc 

Dichloromethane 8 49 0/8 nd nd 6.3 – 17 µg/kg dw na na na na nc nc nc nc 

Methyl ethyl ketone 8 49 2/8 10.6  10.6  4.6 – 6.8 µg/kg dw na na na na nc nc nc nc 

Tetrachloroethene 8 49 0/8 nd nd 1.8 – 3.4 µg/kg dw na na na na nc nc nc nc 

Toluene 8 49 2/8 0.34 J 6.4  1.8 – 3.4 µg/kg dw na na na na nc nc nc nc 

Dioxin/furan                
Dioxin/furan TEQ 4 51 4/4 3.1 J 13 J na ng/kg dw na na na na nc nc nc nc 

Note: Raw data for all surface sediment samples, including older samples that were replaced by newer samples, are presented in a CD accompanying the RI. 

BHC – benzene hexachloride 
CSL – cleanup screening level 
DDD – dichlorodiphenyldichloroethane 
DDE – dichlorodiphenyldichloroethylene 
DDT – dichlorodiphenyltrichloroethane  
dw – dry weight 
HPAH – high-molecular-weight polycyclic aromatic hydrocarbon 

J – estimated concentration 
LPAH – low-molecular-weight polycyclic aromatic 

hydrocarbon 
na – not applicable 
nc – no criteria 
nd – not detected 
OC – organic carbon 

PAH – polycyclic aromatic hydrocarbon 
RI – remedial investigation 
RL – reporting limit 
SMS – Washington State Sediment Management Standards 
SQS – sediment quality standards 
SVOC – semivolatile organic compound  
TEQ – toxic equivalent 

 



 

Lower Duwamish Waterway Group
 

Port  of Seattle  /  Ci ty  of Seattle  /  King County /  The Boeing Company  
 

FINAL 
LDW RI: Appendix E 

July 9, 2010 
 Page 15 

 

Two samples collected at locations very close to each other (i.e., within 10 ft) at different 
times reflect both the spatial and temporal heterogeneity of the chemical concentrations 
in the sediment. If such samples were collected at essentially the same time, as in the 
case of field replicates, then any differences in chemical concentrations can be attributed 
to spatial heterogeneity or variability resulting from laboratory procedures. If such 
samples were collected several years apart, it is not possible to distinguish between 
temporal and spatial heterogeneity as the cause of any differences in chemical 
concentrations. The decision to exclude the older data from the RI baseline surface 
sediment dataset in favor of data from newer co-located samples is based on the 
assumption that for two co-located (i.e., within 10 ft) samples collected at least 6 months 
apart, any differences in analyte concentrations are primarily a reflection of a temporal 
trend, and not of spatial variation. Therefore, for co-located samples collected within 6 
months of each other, both were kept in the RI baseline surface sediment dataset and 
the results averaged for that location. For co-located samples collected more than 6 
months apart, the most recent samples were retained in the RI baseline surface 
sediment dataset, and the earlier sample(s) were not included. The 6-month cutoff was 
based on best professional judgment.  

As an example of data collected within a short time-frame, five locations (Kellogg Island 
[RM 0.7 west], Brandon [RM 1.2 east], 8th Ave [RM 2.8 west], South Park [RM 3.3 west], 
and Hamm Creek [RM 4.4 west]) were sampled repeatedly over a 13-week period in 
1997 to assess short-term variability in sediment characteristics relative to combined 
sewer overflow/storm drain (CSO/SD) flows entering the LDW as part of the King 
County water quality assessment (WQA) (King County 1999). Because the sampling 
period was relatively short (i.e., months compared to years for most monitoring 
programs), all of these samples were included in the baseline surface sediment dataset 
and all results for a given chemical collected at each single location were averaged. This 
convention is consistent with the data averaging procedures used for field duplicates 
and replicates collected at any single location (see Section E.3.0). 

A sediment removal action was conducted by King County in 1999 at the Norfolk EAA. 
Four locations have been sampled annually at this site following dredging and 
backfilling with clean sediments. These locations were also sampled as part of the 
surface sediment sampling event conducted in 2006 for the RI. The most recent samples 
(from 2006) from these monitoring locations were included in the RI baseline surface 
sediment dataset to most accurately reflect current conditions. Several other locations 
within the removal area were sampled only once in previous years, but are considered 
to be part of the Norfolk monitoring program put in place after the removal action. 
Although the data from those locations may be somewhat older than the most recent 
monitoring data, they were included in the RI baseline surface sediment dataset because 
they characterize locations other than the four primary sampling locations. 

Not all of the samples from the four primary monitoring locations on the Norfolk cap 
were collected within 10 ft of each other. In several instances, the coordinates for the 
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most recent occupation of the four primary monitoring stations are more than 10 ft 
(maximum of 34 ft) from the coordinates for previous occupations of these same 
monitoring stations. In these instances, the older samples, with a few exceptions, were 
included in the baseline dataset because they were collected more than 10 ft away from 
the most recently sampled locations as discussed in detail in Windward (2006). When 
older samples were collected within 10 ft of a newer sample, only the newer sample was 
included in the RI baseline dataset. 

E.1.3 SURFACE SEDIMENT DATA COLLECTED IN THE VICINITY OF REMOVAL 
ACTIONS AT THE DUWAMISH/DIAGONAL EAA AND THE BOEING 
DEVELOPMENTAL CENTER SOUTH STORM DRAIN 

Dredging occurred at the Duwamish/Diagonal EAA during the 2003/2004 dredging 
season. The pre-dredging data within the removal area were used to characterize 
baseline. There have been 11 separate sampling events associated with the Duwamish/ 
Diagonal area, as listed in Table E.1-5. The first three sampling events took place 
between August 1994 and September 1996, prior to the dredging that occurred between 
October 2003 and March 2004 (Table E.1-5). Samples collected during these first three 
events were included in the RI baseline surface sediment dataset. Similarly, the data 
from the perimeter sampling conducted prior to dredging in October 2003 were also 
included in the RI baseline surface sediment dataset.  

Table E.1-5. Duwamish/Diagonal sampling events 

EVENT NAME DESCRIPTION DATE 
INCLUDED IN 
BASELINE? 

Duw/Diag-1 Phase 1 site assessment Aug 1994 yes 

Duw/Diag-1.5 Phase 1.5 site assessment Nov 1995 yes 

Duw/Diag-2 Phase 2 site assessment May-Sep 1996 yes 

DuwDiagOctober2003 Perimeter monitoring – pre-dredge Oct 2003 yes 

DuwDiagMarch2004 Perimeter monitoring – post-dredge Mar 2004 no 

DuwDiagJune2004 Baseline cap monitoring – year 0 June 2004 no 

DuwDiagJan2005 Perimeter monitoring – 1 year post-dredge 
before thin-layer cap placement Jan-Feb 2005 no 

LDWRI-SurfaceSediment Phase 2 RI sampling conducted by LDWG Jan-Feb 2005 no

DuwDiagMar2005 

a 

Perimeter monitoring – 1 year post-dredge 
after thin-layer cap placement Mar 2005 no 

DuwDiagApril2005 Cap monitoring – year 1 April 2005 no 

DuwDiagAugust2005 Cap monitoring – year 1 August 2005 no 

DuwDiagMar2006 Cap monitoring – year 2 March 2006 no 

DuwDiagonal April2007 Cap monitoring – year 3 April 2007 no 
a

LDWG – Lower Duwamish Waterway Group 

 Only samples from the five locations described in the text below were excluded from the RI baseline surface 
sediment dataset. The other samples collected by LDWG in Jan-Feb 2005 were included in the RI baseline 
surface sediment dataset. 

RI – remedial investigation 
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The perimeter locations sampled in October 2003 were also sampled in March 2004 and 
January and February 2005 as part of continued post-dredge monitoring (King County 
et al. 2005). These sampling events, and the other three King County Duwamish/ 
Diagonal sampling events listed in Table E.1-5, were conducted to monitor conditions 
within and adjacent to the removal action area. In addition, LDWG collected surface 
sediment samples in this area during January and February 2005 (Windward 2005a, b). 
The results for these LDWG samples also likely reflect post-removal conditions in the 
area outside the dredge boundary that was affected by the dredging activity. Based on a 
review of the post-removal monitoring data collected by King County, 200 ft was 
selected as a reasonable distance from the dredge boundary for delineating the area 
potentially influenced by the removal action. Five locations sampled by LDWG 
(Windward 2005a, b) were within this 200-ft perimeter: LDW-SS18, LDW-SS20, 
LDW-SS21, LDW-SS22, and LDW-SS25.4

Decisions regarding the samples associated with the removal action conducted at the 
Boeing Developmental Center south storm drain outfall just north of the Norfolk 
CSO/SD outfall (PPC 2003) followed the same logic described above for the 
Duwamish/Diagonal area. This area was within the area previously identified as the 
Norfolk EAA. Surface sediment samples collected within the removal area boundary 
prior to the removal were included in the RI baseline surface sediment dataset, while 
samples collected on top of the cap placed over the removal area were not. 

 The post-removal data collected by King 
County at Duwamish/Diagonal and the LDWG Phase 2 data from the five locations 
described above will be used in the FS to represent post-removal conditions, but they 
are not relevant to baseline conditions and were excluded from the RI baseline surface 
sediment dataset. A list of all samples, including those from the Duwamish/Diagonal 
area, and whether they were included in the RI baseline surface sediment dataset is 
provided in Table E.3-1 in Section E.3.  

E.1.4 REFERENCES 
King County. 1999. King County combined sewer overflow water quality assessment 

for the Duwamish River and Elliott Bay. Vol 1: Overview and interpretation, plus 
appendices. King County Department of Natural Resources, Seattle, WA. 

King County, Anchor, EcoChem. 2005. Duwamish/Diagonal CSO/SD sediment 
remediation project closure report. Prepared for the Elliott Bay Duwamish 
Restoration Program Panel. King County Department of Natural Resources, 
Anchor Environmental LLC, and EcoChem, Inc., Seattle, WA. 

                                                 
4 Two of these locations (LDW-SS18 and LDW-SS20) were sampled by King County as part of their 

1-year post-dredge perimeter monitoring. LDWG received splits of these samples from King 
County and conducted additional analyses (i.e., dioxins/furans and tributyltin) that were not 
included in the King County analyses. 
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E.2 Data Quality Review Summaries and Surface Sediment Data Excluded from the Baseline 
Dataset 

Table E.2-1. Chemistry datasets acceptable for all uses in the RI, including data quality review summaries 

SAMPLING EVENT EVENT CODE YEAR LOCATION CHEMICALS SAMPLE SUMMARY 
DATA QUALITY REVIEW 

ACTIONS/CONCLUSIONS a REFERENCE 
Sediment Chemistry        

Duwamish Diagonal 
March 2006 cap 
monitoring – year 2, 
perimeter sediment 
characterization, and ENR 
cap sediment 
characterization – year 1 

DuwDiagMarch 
2006 

2006 RM 0.4-0.6 east Grain size, 
TOC, metals, 
SVOCs, PCB 
Aroclors, 
organochlorine 
pesticides 

23 samples and 3 field 
duplicate samples; 8 grab 
samples collected with 6” coring 
device; 18 samples composited 
using equal aliquots of 3-10 
grab samples collected using a 
van Veen grab sampler (0-10 
cm) 

QC consistent with previous 
King County events 
approved for all uses by 
EPA; validation qualifiers will 
be added to database 

King County 
(2006a, b, 
2007) 

Boeing Developmental 
Center 2005 Annual 
Sampling of South Storm 
Drain System – Year 2 

Boeing 
Developmental 
Center-2005 

2005 RM 4.9 east PCB Aroclors, 
TOC, total 
solids 

3 surface (0-2 cm) sediment 
grab samples (1 field duplicate 
sample) collected using 
disposable plastic spoons 

QC consistent with EPA 
guidelines; no validation 
qualifiers needed 

Calibre 
(2006) 

Duwamish Diagonal Jan-
Feb 2005 post-dredge 
perimeter - before thin-
layer cap placement 

DuwDiagJan 2005 2005 RM 0.4-0.6 east Grain size, 
TOC, metals, 
SVOCs, PCB 
Aroclors, 
organochlorine 
pesticides 

22 grab surface (0-10 cm) 
sediment samples (2 field 
replicates) using van Veen grab 
sampler  

QC consistent with previous 
King County events 
approved for all uses by 
EPA; validation qualifiers 
added to database 

King County 
(2005d) 

Duwamish Diagonal Mar 
2005 post-dredge 
perimeter - after thin-layer 
cap placement 

DuwDiagMarch2005 2005 RM 0.4-0.6 east Grain size, 
TOC, metals, 
SVOCs, PCB 
Aroclors, 
organochlorine 
pesticides 

8 surface sediment samples (1 
replicate) using a diver-actuated 
coring device from the top 10 
cm of sediment 

QC consistent with previous 
King County events 
approved for all uses by 
EPA; validation qualifiers 
added to database 

King County 
(2005c) 

Duwamish Diagonal April 
2005 baseline cap 
monitoring - year 1 

DuwDiagApril 2005 2005 RM 0.4-0.6 east TOC, grain 
size, metals, 
SVOCs, PCB 
Aroclors, 
organochlorine 
pesticides 

7 surface sediment grab 
samples (1 replicate) using van 
Veen grab samplers from the 
top 10 cm of sediment 

QC consistent with previous 
King County events 
approved for all uses by 
EPA; validation qualifiers 
added to database 

King County 
(2005b) 
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SAMPLING EVENT EVENT CODE YEAR LOCATION CHEMICALS SAMPLE SUMMARY 
DATA QUALITY REVIEW 

ACTIONS/CONCLUSIONS a REFERENCE 
Boeing Developmental 
Center 2004 Annual 
Sampling of South Storm 
Drain System – year 1 

Boeing 
DevelopmentalCente
r-2004 

2004 RM 4.9 east PCB Aroclors, 
TOC, total 
solids 

3 surface (0-2 cm) sediment 
grab samples (1 field duplicate 
sample) collected using 
disposable plastic spoons 

QC consistent with EPA 
guidelines; no validation 
qualifiers needed 

Calibre 
(2005) 

Triad approach 
(immunoassay as a real-
time measure) to 
characterize PCB in a 
Washington riverine 
sediment site 

Jorgensen 
August2004 

2004 RM 3.5-3.7 east TOC, SVOCs, 
grain size, 
mercury, lead 

18 surface sediment samples (2 
duplicate samples) using the 
van Veen sampler (<10 cm) 
and 50 subsurface sediment 
samples from 17 locations 
collected by vibracorer (1-6 ft, 
samples generally at 1-ft 
intervals) 

data validation consistent 
with EPA guidelines; 
validation qualifiers for all 
fixed laboratory analyses 
added to database; field 
screening data may be used 
for informational purposes 
only 

Herrera 
(2005) 
EPA (2005a, 
2004) 

Upriver (Area 1) sediment 
characterization 

JorgensenApril2004 2004 RM 3.6-3.7 east metals, PCB 
Aroclors, TOC, 
grain size 

75 subsurface sediment 
samples from 22 sediment 
cores (2 duplicate cores) from 
20 locations using the MudMole 
(6.8 to 10.6-ft cores; samples 
generally at 1-ft intervals ) 

data validation consistent 
with EPA guidelines; 
validation qualifiers added to 
database 

MCS (2004c) 

Rhône-Poulenc 
surface/subsurface 
sediment 

RhônePoulenc2004 2004 RM 4.0-4.3 east VOCs, metals, 
pesticides, 
PCB Aroclors 

50 sediment samples (8 
duplicate samples) from 21 
locations using a clam gun; 
cores were divided into upper 
(0-10 cm) and lower (> 10 cm) 
samples 

data validation consistent 
with EPA guidelines; 
laboratory Form 1s present 
in data report; validation 
qualifiers added to database 

EPA (2005b) 

Duwamish Diagonal June 
2004 baseline cap 
monitoring - year 0 (post-
cap placement) 

DuwDiagJune 2004 2004 RM 0.4-0.6 east TOC, grain 
size, metals, 
PCB Aroclors, 
SVOCs 

8 surface sediment grab 
samples from the top 10 cm of 
sediment using the van Veen 
grab sampler 

QC consistent with previous 
King County events 
approved for all uses by 
EPA; validation qualifiers 
added to database 

King County 
(2005e) 

Boeing Plant 2 DSOA 
additional vertical 
characterization - Phase 2 

DSOAvertchar2 2004 RM 2.9-3.2 east PCB Aroclors, 
TOC 

28 subsurface samples from 15 
sediment cores (2 duplicate 
samples) from 15 locations 
using the MudMole (3.7 to 10.6-
ft cores; samples generally at 1-
ft intervals) 

data validation consistent 
with EPA guidelines; 
validation qualifiers added to 
database 

MCS (2004a) 

Boeing Plant 2 DSOA 
additional vertical 
characterization - Phase 3 

DSOAvertchar3 2004 RM 3.0-3.4 east PCB Aroclors, 
TOC 

5 sediment cores from 4 new 
locations and one reoccupied 
location using the MudMole (5.4 
to 9.9-ft cores; samples 
generally at 1-ft intervals) 

data validation consistent 
with EPA guidelines; all 
data, as reported are 
acceptable for use 

MCS (2004b) 
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SAMPLING EVENT EVENT CODE YEAR LOCATION CHEMICALS SAMPLE SUMMARY 
DATA QUALITY REVIEW 

ACTIONS/CONCLUSIONS a REFERENCE 
Boyer Towing dock 
replacement 

Boyer Towing 2004 RM 2.4 west metals, 
SVOCs, PCB 
Aroclors, 
conventionals 

4 surface (0-10 cm) and 4 
subsurface (30-60 cm) 
sediment samples collected 
with push core 

data validation consistent 
with EPA guidelines; 
laboratory Form 1s present 
in data report; validation 
qualifiers added to database 

WR 
Consulting 
(2004) 

PSDDA characterization 
at the Lehigh Northwest 
Duwamish Waterway 
Facility 

Lehigh NW 2004 RM 1.1 east metals, 
SVOCs, PCB 
Aroclors, 
organochlorine 
pesticides, 
conventionals 

3 sediment core samples (2 
from 0-120 cm, 1 from 120-150 
cm) collected with impact corer 

data validation consistent 
with EPA guidelines; 
laboratory Form 1s present 
in data report; validation 
qualifiers added to database 

MCS (2004d) 

Slip 4 early action area 
site characterization 

Slip4-EarlyAction 2004 Slip 4 (RM 2.8-2.9 
east) 

PCB Aroclors, 
mercury 

29 grab samples (van Veen) 
from 0-10 cm; 58 core samples 
(vibracorer) taken from 11 
locations; 4-6 samples taken at 
each location to a depth of 360 
cm 

data validation and data 
quality review consistent 
with EPA guidelines; data 
collected under existing 
LDW RI AOC, so no data 
quality review is needed in 
this memorandum 

Integral 
(2004) 

Additional vertical 
characterization, 
Duwamish Sediment 
Other Area 

DSOAvert char2 2004 RM 2.8-3.7 east PCB Aroclors 28 core samples (vibracorer) 
taken from 15 locations; 1-3 
samples from each location 
from 60-144 cm 

data validation consistent 
with EPA guidelines; 
laboratory Form 1s present 
in data report; validation 
qualifiers added to database 

MCS 
Environmenta
l (2004a) 

Norfolk CSO sediment 
remediation project five-
year monitoring program: 
Annual monitoring report - 
year 5, April 2004. 

Norfolk- 2004 RM 4.9-5.0 east metals, PCB 
Aroclors, 
SVOCs 

Composites of 3 grab samples 
(van Veen) at each of 4 
locations; 4 samples from 0-2 
cm; 4 samples from 0-10 cm 

QC consistent with previous 
King County events 
approved for all uses by 
EPA; validation qualifiers 
added to database 

King County 
(2005a) 

Duwamish/Diagonal pre- 
and post-cleanup 
monitoring data 

DuwDiag-Dredge 
Monitoring 

2003-
2004 

RM 0.4-0.6 east metals, PCB 
Aroclors, 
organochlorine 
pesticides, 
SVOCs 

24 composite samples from 10 
grab samples (van Veen) from 
0-10 cm at 12 locations, 
sampled both before dredging 
and after dredging 

QC consistent with previous 
King County events 
approved for all uses by 
EPA; validation qualifiers 
added to database 

King County 
et al. (2005) 

Terminal 117 early action 
area site characterization 

T117 Boundary 
Definition 

2003-
2004 

RM 3.6-3.7 west PCB Aroclors; 
metals, 
SVOCs on 
selected 
samples 

46 grab samples (power grab or 
by hand from intertidal) from 0-
10 cm; 101 core samples 
(vibracorer) from 18 locations, 
3-6 samples collected at each 
core location to a depth of 300 
cm 

data validation and data 
quality review consistent 
with EPA guidelines; data 
collected under existing 
LDW RI AOC, so no data 
quality review is needed in 
this memorandum c 

Windward et 
al. (2004a, b) 
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SAMPLING EVENT EVENT CODE YEAR LOCATION CHEMICALS SAMPLE SUMMARY 
DATA QUALITY REVIEW 

ACTIONS/CONCLUSIONS a REFERENCE 
Final preliminary site 
investigation report for the 
South Park Bridge project 

SouthPark Bridge 2003 RM 3.3-3.4 metals, TBT, 
VOCs, 
SVOCs, 
organochlorine 
pesticides, 
PCB Aroclors, 
TOC 

11 subsurface sediment 
samples from 2 locations (rotary 
drill unit) from depths up to 100 
ft (samples collected at 2.5 ft 
intervals in top 10 ft, and at 
several deeper 2.5 ft intervals to 
100 ft) 

data validation consistent 
with EPA guidelines; 
laboratory Form 1s present 
in data report; validation 
qualifiers as reported are 
acceptable for use 

Wilbur 
Consulting 
(2004) 

Norfolk CSO sediment 
remediation project five-
year monitoring program: 
Annual monitoring report - 
year 4, April 2003. 

Norfolk- 2003 RM 4.9-5.0 east metals, PCB 
Aroclors, 
SVOCs 

Composites of 3 grab samples 
(van Veen) at each of 4 
locations; 4 samples from 0-2 
cm; 4 samples from 0-10 cm 

QC consistent with previous 
King County events 
approved for all uses by 
EPA; validation qualifiers 
added to database 

King County 
(2003) 

Sediment characterization 
results for the Duwamish 
River navigational channel 
turning basin 

Turning-basin 2003 RM 4.2-4.7 metals, PCB 
Aroclors, 
organochlorine 
pesticides, 
SVOCs 

5 core samples (vibracorer) 
taken down to depths of 144 to 
390 cm 

data validation consistent 
with EPA guidelines; 
laboratory Form 1s present 
in data report; validation 
qualifiers added to database 

Anchor 
(2003) 

Boeing Plant 2 
transformer investigation 
– Phase 1 

Plant 2-Transformer 
Phase1 

2003 RM 3.6 east PCB Aroclors 5 surface grab samples (by 
hand) taken from 0-5 cm; 46 
core samples (vibracorer) taken 
from 13 locations; 3-5 samples 
at each location from 0-240 cm 

data validation consistent 
with EPA guidelines; 
laboratory Form 1s present 
in data report; validation 
qualifiers added to database 

b 

Floyd Snider 
McCarthy 
(2004) 

PSDDA dredged sediment 
characterization for 
Glacier NW 

Glacier NW 2002 RM 1.5 west metals, PCB 
Aroclors, 
organochlorine 
pesticides, 
SVOCs 

4 composite sediment samples 
from eleven cores collected by 
vibracorer from 0-172 cm  

data validation consistent 
with EPA guidelines; 
laboratory Form 1s present 
in data report; validation 
qualifiers added to database 

PIE (2002) 

Norfolk combined sewer 
overflow (Duwamish 
River) sediment cap 
recontamination. Phase I 
investigation. 

Ecology- 2002 RM 4.9-5.0 east PCB Aroclors 20 grab samples (van Veen) 
from 0-10 cm  

data validation consistent 
with EPA guidelines; 
laboratory Form 1s present 
in data report; validation 
qualifiers added to database 

Ecology 
(2003) 

Norfolk CSO sediment 
remediation project five-
year monitoring program: 
Annual monitoring report - 
year 3, April 2002. 

Norfolk-monit5 2002 RM 4.9-5.0 east metals, PCB 
Aroclors, 
SVOCs 

Composites of 3 grab samples 
(van Veen) at each of 4 
locations; 4 samples from 0-2 
cm; 4 samples from 0-10 cm 

QC consistent with previous 
King County events 
approved for all uses by 
EPA; validation qualifiers 
added to database 

King County 
(2002) 
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SAMPLING EVENT EVENT CODE YEAR LOCATION CHEMICALS SAMPLE SUMMARY 
DATA QUALITY REVIEW 

ACTIONS/CONCLUSIONS a REFERENCE 
Data report, DSOA 
vertical characterization 
and outfall 12 data 
collection. Duwamish 
sediment other area, 
Boeing Plant 2 

DSOAvert char 2001 RM 2.8-3.7 east PCB Aroclors 125 core samples (vibracorer) 
from 37 locations; 2-6 samples 
at each location, most locations 
starting at 60 cm down to 
depths of 150-280 cm 

data validation consistent 
with EPA guidelines; 
laboratory Form 1s present 
in data report; validation 
qualifiers added to database 

Pentec (2001) 

Norfolk CSO five-year 
monitoring program, Year 
Two, April 2001 

Norfolk- 2001 RM 4.9-5.0 east metals, PCB 
Aroclors, 
SVOCs 

Composites of 3 grab samples 
(van Veen) at each of 4 
locations; 4 samples from 0-2 
cm; 4 samples from 0-10 cm 

validation qualifiers added to 
database 

King County 
(2001b) 

Norfolk CSO five-year 
monitoring program – 
Twelve-month post 
construction 

Norfolk- 2000 RM 4.9-5.0 east metals, PCB 
Aroclors, 
SVOCs 

Composites of 3 grab samples 
(van Veen) at each of 4 
locations; 4 samples from 0-2 
cm; 4 samples from 0-10 cm 

validation qualifiers added to 
database 

King County 
(2000c) 

Norfolk CSO five-year 
monitoring program – 
Supplemental nearshore 
sampling 

Norfolk-b 2000 RM 4.9-5.0 east PCB Aroclors Composites of 3 grab samples 
(van Veen) at each of 3 
locations; 3 samples from 0-2 
cm; 3 samples from 0-10 cm 

validation qualifiers added to 
database 

King County 
(2000b) 

Outfall and nearshore 
sediment sampling report, 
Duwamish Facility 

James Hardie 2000 RM 1.5 east metals, PCB 
Aroclors, 
SVOCs 

9 grab samples (van Veen or by 
hand in intertidal) from 0-10 cm 

data validation consistent 
with EPA guidelines; 
laboratory Form 1s present 
in data report; validation 
qualifiers added to database 

Weston 
(2000) 

PSDDA sediment 
characterization of 
Duwamish River 
navigation channel: 
FY2000 operations and 
maintenance dredging 
data report 

PSDDA99 1999 RM 1.9-3.4 metals, PCB 
Aroclors, 
organochlorine 
pesticides, 
SVOCs 

20 composite core samples 
(vibracorer) taken from 18 
locations; three borings made at 
each location; 18 samples from 
0 to 120 cm; 2 samples from 
120 to 240 cm 

data validation consistent 
with EPA guidelines; 
laboratory Form 1s present 
in data report; validation 
qualifiers added to database 

Striplin (SEA 
2000b, a) 

Norfolk CSO five-year 
monitoring program – 
Six-month post 
construction 

Norfolk-a 1999 RM 4.9-5.0 east metals, PCB 
Aroclors, 
SVOCs 

Composites of 3 grab samples 
(van Veen) at each of 4 
locations; 4 samples from 0-2 
cm; 4 samples from 0-10 cm 

validation qualifiers added to 
database 

King County 
(2000d) 

Norfolk CSO five-year 
monitoring program – 
Post backfill 

Norfolk- 1999 RM 4.9-5.0 east metals, PCB 
Aroclors, 
SVOCs 

Composites of 3 grab samples 
(van Veen) at each of 4 
locations; 4 samples from 0-10 
cm 

validation qualifiers added to 
database 

King County 
(1999b) 
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SAMPLING EVENT EVENT CODE YEAR LOCATION CHEMICALS SAMPLE SUMMARY 
DATA QUALITY REVIEW 

ACTIONS/CONCLUSIONS a REFERENCE 
PSDDA sediment 
characterization of 
Duwamish River 
navigation channel: FY99 
operations and 
maintenance dredging 
data report. 

PSDDA98 1998 RM 3.5-4.6 metals, PCB 
Aroclors, 
organochlorine 
pesticides, 
SVOCs 

10 core samples (vibracorer) 
taken from 12 locations; 7 
samples taken from 0 to 60-90 
cm, each from single location; 3 
samples taken from 2 or 3 
locations (0-60 cm, 0-120 cm, 
and 120-360 cm) 

data validation consistent 
with EPA guidelines; 
laboratory Form 1s present 
in data report; validation 
qualifiers added to database 

Striplin (1998) 

EPA Site Inspection: 
Lower Duwamish River  

EPA SI 1998 entire LDW study 
area 

metals, 
organochlorine 
pesticides, 
PCB Aroclors 
& selected 
congeners, 
dioxins & 
furans, TBT, 
SVOCs, VOCs 

300 grab samples from 0-10 cm 
(van Veen); 33 core samples 
(vibracorer) from 0-60 and 60-
120 cm from 17 locations 

data collected by EPA for 
Superfund program; 
acceptable for all uses 

Weston 
(1999) 

King County combined 
sewer overflow water 
quality assessment for the 
Duwamish River and 
Elliott Bay 

KC WQA 1997 Duwamish/Diagonal 
(RM 0.5-0.6 east); 
Kellogg Island (RM 
0.7 west); Brandon 
CSO (RM 1.1 east); 
8th

metals, PCB 
Aroclors, 
SVOCs, TBT 

 Ave CSO (RM 
2.8 west); South 
Park (RM 3.3 east); 
Hamm Creek (RM 
4.4 west) 

0-10 cm grab samples (van 
Veen) from 14 locations; single 
samples from 5 
Duwamish/Diagonal locations 
and 4 Kellogg Island locations; 
weekly samples from Kellogg 
Island (9 samples), Brandon (13 
samples), 8th

validation qualifiers added to 
database 

 Ave (9 samples), 
South Park (4 samples), Hamm 
Creek (4 samples) 

King County 
(1999a) 

Duwamish Waterway 
Phase 1 site 
characterization 

Boeing SiteChar 1997 RM 1.8-2.0 west; 
Slip 4 (RM 2.8-2.9 
east); RM 3.6-4.0; 
RM 4.2-5.0 east 

metals, PCB 
Aroclors, 
SVOCs 

88b accepted by EPA for all 
uses 

 grab samples (van Veen) 
from 0-10 cm 

Exponent 
(1998) 

Duwamish Waterway 
sediment characterization 
study 

NOAA SiteChar 1997 entire LDW study 
area 

total PCBs, 
selected PCB 
congeners, 
total PCTs 

328 grab samples (van Veen) 
from 0-10 cm 

validation qualifiers added to 
database; congener data not 
appropriate for use in Phase 
2 risk assessments 

NOAA (1997, 
1998) 

Seaboard Lumber site, 
Phase 2 site investigation 

Seaboard- 1996 RM 0.4-0.7 west metals, PCB 
Aroclors, 
SVOCs 

20 grab samples (van Veen) 
from 0-10 cm 

accepted by EPA for all 
uses 

Herrera 
(1997) 

RCRA Facility 
Investigation Duwamish 
Waterway sediment 
investigation, Plant 2 – 
Phase 2b 

Plant 2 RFI-2b 1996 RM 2.8-3.7 east metals, PCB 
Aroclors, 
SVOCs 

39 grab samples (van Veen) 
from 0-10 cm; 44 core samples 
(vibracorer) from 15 locations – 
2 to 4 samples per core, up to 
480 cm below mudline 

validation qualifiers J+/J- 
changed to JH/JL; accepted 
by EPA for all uses 

Weston 
(1998) 



Table E.2-1, cont. Chemistry datasets acceptable for all uses in the RI, including data quality review summaries 

Lower Duwamish Waterway Group
 

Port  of Seattle  /  Ci ty  of Seattle  /  King County /  The Boeing Company  
 

FINAL 
LDW RI: Appendix E 

July 9, 2010 
 Page 25 

 

SAMPLING EVENT EVENT CODE YEAR LOCATION CHEMICALS SAMPLE SUMMARY 
DATA QUALITY REVIEW 

ACTIONS/CONCLUSIONS a REFERENCE 
Duwamish/Diagonal 
cleanup Study – Phase 2 

Duw/-2 1996 RM 0.4-0.6 east metals, PCB 
Aroclors, 
SVOCs, TPH 

36 grab samples (van Veen) 
from 0-10 cm; 53 core samples 
(vibracorer) from 15 locations – 
1 to 6 samples per core, up to 
270 cm below mudline 

validation qualifiers added to 
database 

King County 
(2000a) 

Duwamish/Diagonal 
cleanup Study – 
Phase 1.5 

Duw/-1.5 1995 RM 0.4-0.6 east metals, PCB 
Aroclors, 
SVOCs, TBT 

12 grab samples (van Veen) 
from 0-10 cm 

validation qualifiers added to 
database 

King County 
(2000a) 

Norfolk CSO sediment 
cleanup study – Phase 3 

Norfolk- 1995 RM 4.9-5.0 east PCB Aroclors 16 grab samples (van Veen) 
from 0-10 cm 

validation qualifiers added to 
database 

King County 
(1996) 

Norfolk CSO sediment 
cleanup study – Phase 2 

Norfolk- 1995 RM 4.9-5.0 east metals, 
organochlorine 
pesticides, 
PCB Aroclors 
and selected 
congeners, 
SVOCs, 
VOCs, TPH 

12 grab samples (van Veen) 
from 0-10 cm; 27 core samples 
(vibracorer) from 3 locations at 
30 or 60 cm intervals up to 180 
cm below mudline 

validation qualifiers added to 
database 

King County 
(1996) 

RCRA Facility 
Investigation Duwamish 
Waterway sediment 
investigation, Plant 2 – 
Phase 2a 

Plant 2 RFI-2a 1995 RM 2.8-3.7 east metals, PCB 
Aroclors 
SVOCs 

54 grab samples (van Veen) 
from 0-10 cm 

validation qualifiers J+/J- 
changed to JH/JL; accepted 
by EPA for all uses 

Weston 
(1998) 

RCRA Facility 
Investigation Duwamish 
Waterway sediment 
investigation, Plant 2 – 
Phase 1 

Plant 2 RFI-1 1995 RM 2.8-3.7 east metals, PCB 
Aroclors, TPH, 
SVOCs, VOCs 

65 grab samples (van Veen) 
from 0-10 cm; 22 core samples 
(vibracorer) from 12 locations at 
15-45 cm intervals down to 135 
cm below mudline 

validation qualifiers J+/J- 
changed to JH/JL; accepted 
by EPA for all uses 

Weston 
(1998) 

Duwamish/Diagonal 
cleanup Study – Phase 1 

Duw/-1 1994 RM 0.4-0.6 east metals, 
organochlorine 
pesticides, 
PCB Aroclors, 
SVOCs, TBT 

38 grab samples (van Veen) 
from 0-10 cm; 2 grab samples 
(van Veen) from 0-15 cm; 12 
core samples (vibracorer) from 
2 locations at 15-30 cm 
intervals down to 150 cm below 
mudline 

validation qualifiers added to 
database 

King County 
(2001a) 

Norfolk CSO sediment 
cleanup study – Phase 1 

Norfolk- 1994 RM 2.8-3.7 east metals, 
organochlorine 
pesticides, 
SVOCs, PCB 
Aroclors, 
VOCs 

21 grab samples (van Veen) 
from 0-10 cm; 3 core samples 
from 1 location – 15-30, 30-45, 
and 45-60 cm 

validation qualifiers added to 
database 

King County 
(1996) 
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SAMPLING EVENT EVENT CODE YEAR LOCATION CHEMICALS SAMPLE SUMMARY 
DATA QUALITY REVIEW 

ACTIONS/CONCLUSIONS a REFERENCE 
Rhône-Poulenc RCRA 
Facility Investigation for 
the Marginal Way facility – 
Round 2 

Rhône-RFI-2 1994 Slip 6 (RM 4.2 east) metals, 
SVOCs, PCB 
Aroclors 1254 
and 1260, 
organochlorine 
pesticides 

7 grab samples (van Veen) 
from 0-2 cm 

accepted by EPA for all 
uses 

Rhône- 
Poulenc 
(1995) 

Results of sampling and 
analysis, sediment 
monitoring plan, 
Duwamish Shipyard, Inc. 

Duwamish 1993 RM 1.4-1.5 west metals, 
SVOCs, TBT 

5 grab samples (van Veen) 
from 0-10 cm 

data validation consistent 
with EPA guidelines; 
laboratory Form 1s present 
in data report; validation 
qualifiers added to database 

Hart Crowser 
(1993) 

Harbor Island Remedial 
Investigation 

Harbor Island RI 1991 RM 0.0-0.4 metals, 
organochlorine 
pesticides, 
PCB Aroclors, 
SVOCs, 
VOCs, TPH, 
TBT 

34 grab samples (van Veen) 
from 0-10 cm 

data collected by EPA for 
Superfund program; 
acceptable for all uses 

Weston 
(1993) 

Tissue Chemistry        

East Waterway, Harbor 
Island Superfund site: 
Technical memorandum: 
Tissue chemistry results 
for juvenile chinook 
salmon collected from 
Kellogg Island and East 
Waterway. 

EW-Salmon 2002 Kellogg Island (RM 
0.8-0.9 west) 

PCB Aroclors, 
mercury 

12 composite samples of 
whole-body juvenile chinook 
salmon (6 from LDW, 6 from 
East Waterway) collected by 
beach seine; each sample 
consisted of 6-7 fish  

data validation consistent 
with EPA guidelines; 
laboratory Form 1s present 
in data report; validation 
qualifiers added to database 

Windward 
(2002) 

NMFS Duwamish injury 
assessment project  

NOAA-salmon2 2000 Kellogg Island (RM 
0.8-0.9 west), Slip 4 
(RM 2.8 east) 

PCB 
congeners, 
organochlorine 
pesticides 
(salmon); PCB 
Aroclors 
(shiner perch) 

29 samples of whole-body 
juvenile chinook salmon 
collected by beach seine (9 
were composites of 3-10 fish, 
20 were individual fish); 6 
composite samples of chinook 
salmon stomach contents; 2 
composite samples of whole-
body shiner perch 

neither EPA nor LDWG plan 
to conduct a review of the 
salmon portion of this 
dataset because LDWG’s 
2003 juvenile chinook 
salmon sampling results 
make the effort required for 
such a review unwarranted, 
as documented by 
Windward (2005a); 
therefore, these data will not 
be used in Phase 2; the 
shiner perch portion of the 
dataset has been previously 
approved for all uses by 
EPA (2003) 

NMFS (2002) 
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SAMPLING EVENT EVENT CODE YEAR LOCATION CHEMICALS SAMPLE SUMMARY 
DATA QUALITY REVIEW 

ACTIONS/CONCLUSIONS a REFERENCE 
Waterway Sediment 
Operable Unit Harbor 
Island Superfund Site  

WSOU 1998 RM 0.4-0.9 (crab), 
RM 2.0-4.4 (English 
sole), RM 0.0-0.2 
(striped perch) 

Hg, TBT, PCB 
Aroclors 

3 English sole skinless fillet 
composite samples (5 
fish/composite caught by trawl); 
3 red rock crab edible meat 
composite samples (5 
crab/composite caught by crab 
trap); 1 Dungeness crab edible 
meat sample (1 individual 
caught by crab trap); 3 striped 
perch skinless fillet samples (5 
fish/composite for 2 samples, 1 
individual fish for 1 sample; 
caught by diver) 

collected under EPA 
oversight for a previously 
conducted Superfund risk 
assessment; previously 
approved for all uses by 
EPA (2003) 

ESG (1999) 

King County Combined 
Sewer Overflow Water 
Quality Assessment for 
the Duwamish River and 
Elliott Bay 

KC WQA 1996- 
1997 

RM 0.5-0.9 metals, TBT, 
SVOCs, PCB 
Aroclors 

3 English sole skinless fillet 
composite samples (20 
fish/composite caught by trawl); 
3 English sole whole-body 
composite samplesd (20 
fish/composite caught by trawl); 
2 Dungeness crab edible meat 
composite samples (3 
crabs/sample caught by crab 
trap); 1 Dungeness crab 
hepatopancreas composite 
sample (3 crabs caught by crab 
trap); 4 amphipod composite 
samples (caught by benthic 
sledge); 3 shiner surfperch 
whole-body composite samples 
(10 fish/sample caught by 
trawl); 22 mussels edible meat 
composite samples (20 
mussels/sample collected by 
hand) 

add validation qualifiers; 
English sole whole-body 
composite samples not 
acceptable for all uses 
because they don’t truly 
represent whole bodies 

e 

King County 
(1999a) 

Puget Sound Ambient 
Monitoring Program – 
annual sampling 

PSAMP-fish 1992 RM 0.4-1.3 SVOCs, 
organochlorine 
pesticides, 
PCB Aroclors, 
As, Cu, Pb, Hg 

3 English sole skinless fillet (10-
20 fish/sample collected by 
trawl) 

acceptable for all uses West et al. 
(2001) 

1995 RM 0.4-1.3 organochlorine 
pesticides, 
PCB Aroclors, 
As, Cu, Pb, Hg 

3 English sole skinless fillet 
composite samples (10-20 
fish/sample collected by trawl) 

acceptable for all uses 
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SAMPLING EVENT EVENT CODE YEAR LOCATION CHEMICALS SAMPLE SUMMARY 
DATA QUALITY REVIEW 

ACTIONS/CONCLUSIONS a REFERENCE 
1997 RM 0.4-1.3 Hg, 

organochlorine 
pesticides 

3 English sole skinless fillet 
composite samples (10-20 
fish/sample collected by trawl) 

acceptable for all uses 

Elliott Bay/Duwamish 
River Fish Tissue 
Investigation  

EVS 95 1995 RM 1.1-1.4 PCB Aroclors, 
Hg, MeHg, 
TBT 

3 English sole skinless fillet 
composite samples (6 
fish/sample collected by trawl) 

collected under EPA 
oversight for a previously 
conducted Superfund risk 
assessment; previously 
approved for all uses by 
EPA (2003) 

Battelle 
(1996); EVS 
(unpublished)
; Frontier 
Geosciences 
(1996) 

Contaminant exposure 
and associated 
biochemical effects in 
outmigrant juvenile 
chinook salmon from 
urban and non-urban 
estuaries of Puget Sound 

NOAA-salmon 1989-19
90 

RM 0.7 organochlorine 
pesticides, 
PCB Aroclors, 
PAHs 

14 composite samples of 
whole-body juvenile chinook 
salmon collected by beach 
seine (2-10 fish/sample); 6 
composite samples of stomach 
contents (10 fish/sample) 

neither EPA nor LDWG plan 
to conduct a review of this 
dataset because LDWG’s 
2003 juvenile chinook 
salmon sampling results 
make the effort required for 
such a review unwarranted; 
therefore, these data will not 
be used in Phase 2 

f 

Varanasi et 
al. (1993) 

Other Chemistry        

Duwamish River/Elliott 
Bay/Green River Water 
Column PCB Congener 
Survey 

KC 2005 Water 
Sampling 

2005 RM 0 and 3.3 PCB 
congeners, 
conventional 
parameters 

28 water samples collected 
over 4 months at 4 locations; 2 
locations in the Duwamish River 
were sampled at both surface 
and bottom depths of the water 
column; all samples analyzed 
for PCB congeners and 
conventional field parameters 

QC consistent with previous 
King County events 
approved for all uses; 
validation qualifiers added to 
database; Windward 
evaluated field and 
laboratory replicate samples 
for method blank 
contamination 

Mickelson 
and Williston 
(2006) 

Rhône-Poulenc porewater Rhô nePoulenc2004 2004 RM 4.0-4.3 east VOCs, metals, 
pesticides, 
PCB Aroclors 

16 porewater samples for 
chemistry parameters (1 
duplicate sample, and 1 
additional sample analyzed only 
for field parameters) collected 
using a piezometer or a 
seepage meter 

data validation consistent 
with EPA guidelines; 
laboratory Form 1s present 
in data report; validation 
qualifiers added to database 

EPA (2005b) 

RCRA Facility 
Investigation Duwamish 
Waterway sediment 
investigation, Plant 2 – 
Phase 1 

Plant 2 RFI-1 1995 RM 2.8 – 3.7 east metals, PCB 
Aroclors, TPH, 
SVOCs, VOCs 

22 seep water comprehensive data quality 
review not warranted 
because EPA has previously 
approved these data for all 
uses in the RCRA program 

Weston 
(1998) 
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SAMPLING EVENT EVENT CODE YEAR LOCATION CHEMICALS SAMPLE SUMMARY 
DATA QUALITY REVIEW 

ACTIONS/CONCLUSIONS a REFERENCE 
Rhône-Poulenc RCRA 
Facility Investigation for 
the Marginal Way facility – 
Round 3 

Rhône-RFI-3 1995 Slip 6 (RM 4.2 east) VOCs 7 seep water comprehensive data quality 
review not warranted 
because EPA has previously 
approved these data for all 
uses in the RCRA program 

Rhône-(1996
) 

Supplemental remedial 
investigation and 
feasibility study. Great 
Western International 

Great Western Apr-
94 

1994 RM 2.2 east VOCs 6 seep water comprehensive data quality 
review not warranted 
because Ecology has 
previously approved these 
data for all uses in the 
MTCA program 

Hart Crowser 
(1994a) 

Great Western Jul-
94 

1994 VOCs 9 seep water comprehensive data quality 
review not warranted 
because Ecology has 
previously approved these 
data for all uses in the 
MTCA program 

Hart Crowser 
(1994b) 

Great Western Nov-
94 

1994 VOCs 7 seep water comprehensive data quality 
review not warranted 
because Ecology has 
previously approved these 
data for all uses in the 
MTCA program 

Hart Crowser 
(1996) 

Great Western May-
95 

1995 VOCs 7 seep water comprehensive data quality 
review not warranted 
because Ecology has 
previously approved these 
data for all uses in the 
MTCA program 

Hart Crowser 
(1996) 

Great Western-1995 
Annual 

1995 VOCs 7 seep water comprehensive data quality 
review not warranted 
because Ecology has 
previously approved these 
data for all uses in the 
MTCA program 

Hart Crowser 
(1996) 

Great Western-1996 
Annual 

1996 VOCs 5 seep water comprehensive data quality 
review not warranted 
because Ecology has 
previously approved these 
data for all uses in the 
MTCA program 

Hart Crowser 
(1997) 
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SAMPLING EVENT EVENT CODE YEAR LOCATION CHEMICALS SAMPLE SUMMARY 
DATA QUALITY REVIEW 

ACTIONS/CONCLUSIONS a REFERENCE 
Great Western-1997 
Annual 

1997 VOCs 4 seep water comprehensive data quality 
review not warranted 
because Ecology has 
previously approved these 
data for all uses in the 
MTCA program 

Terra Vac, 
Floyd & 
Snider 
(2000) 

Great Western-1998 
Annual 

1998 VOCs 9 seep water comprehensive data quality 
review not warranted 
because Ecology has 
previously approved these 
data for all uses in the 
MTCA program 

Terra Vac, 
Floyd & 
Snider 
(2000) 

Supplemental remedial 
investigation and 
feasibility study. Great 
Western International 
(cont.) 

Great Western-
Embayment Study 

1998 VOCs 10 seep water comprehensive data quality 
review not warranted 
because Ecology has 
previously approved these 
data for all uses in the 
MTCA program 

Terra Vac, 
Floyd & 
Snider 
(2000) 

Great Western-1999 
Annual 

1999 VOCs, SVOCs 5 seep water comprehensive data quality 
review not warranted 
because Ecology has 
previously approved these 
data for all uses in the 
MTCA program 

Terra Vac, 
Floyd & 
Snider 
(2000) 

King County combined 
sewer overflow water 
quality assessment for the 
Duwamish River and 
Elliott Bay 

KC WQA 

g 

1996-
1997 

Duwamish/Diagonal 
CSO (RM 0.5 east), 
Brandon CSO (RM 
1.1 east), SW 
Michigan CSO (RM 
2.0 east), Norfolk 
CSO (RM 4.9 east) 

metals, 
SVOCs, 
conventionals, 
PCB Aroclors 

h 

1,249 surface water samples 
collected using Niskin and van 
Dorn samplers. Samples were 
collected from multiple depths 
(near-surface and near-bottom) 
and up to 3 locations 
horizontally across the 
waterway. Samples were 
collected weekly and also 
during storm events. 

QC consistent with previous 
King County events 
approved for all uses by 
EPA; validation qualifiers 
added to database 

h 

King County 
(1999a) 

Note: New datasets discussed in this memorandum are shown in italics 
a All events listed on this table are: 1) considered acceptable for all uses in Phase 2, even if not specifically mentioned, 2) acceptable for some uses, but not others, as noted, or 3) 

undergoing additional review by EPA; acceptability determination is still pending 
b Sample total does not include three reference samples that were collected upstream of the study area 
c Does not include soil, groundwater, and seep data collected concurrently during this investigation 
d Samples are of remnant tissues following the subsampling of fillet tissue. In addition, livers were removed from some fish in the composite samples. 
e Sample counts do not include data from cooked crab and English sole samples or data from caged mussel deployments. These data will not be used in the Phase 2 RI 
f Six composite samples of juvenile chinook salmon livers were also analyzed, but these data will not be used in the Phase 2 RI. 
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g Only water chemistry data. Sediment and tissue chemistry data from this sampling event were previously reviewed in Windward (2005b). 
h

AOC – administrative order on consent 
 Samples collected outside the LDW study area were also included in this sampling event 

CSO – combined sewer overflow 
MeHg – methylmercury  
MTCA – Model Toxics Control Act 
NOAA – National Oceanic and Atmospheric Administration 
PAH – polycyclic aromatic hydrocarbon 
PCB – polychlorinated biphenyl 

PCT – polychlorinated terphenyl 
RCRA – Resource Conservation and Recovery Act 
SVOC – semivolatile organic compound 
TBT – tributyltin 
TPH – total petroleum hydrocarbons 
VOC – volatile organic compound  

 

Sources: 
Anchor. 2003. Data report: sediment characterization results for the 

Duwamish River navigational channel turning basin. Prepared for 
Dredged Material Management Office, US Army Corps of Engineers. 
Anchor Environmental L.L.C, Seattle, WA. 

Battelle. 1996. Final report for the PCB Aroclor and congener analyses on 
fish tissue samples from the Elliott Bay/Duwamish River project. Pacific 
Northwest Division, Battelle Marine Research Laboratory, Sequim, WA. 

CALIBRE. 2005. 2004 annual sampling report, south storm drain system, 
Boeing Developmental Center. Prepared for the Boeing Group. 
CALIBRE Systems, Bellevue, WA. 

CALIBRE. 2006. 2005 annual sampling report, south storm drain system, 
Boeing Developmental Center. Prepared for the Boeing Group. 
CALIBRE Systems, Bellevue, WA. 

Ecology. 2003. Norfolk combined sewer overflow (Duwamish River) 
sediment cap recontamination. Phase I investigation. Publ. no. 03-03-
004. Environmental Assessment Program, Washington Department of 
Ecology, Olympia, WA. 

EPA. 2003. Review of the analytical data used for the scoping Phase 1 
Remedial Investigation report for Lower Duwamish Waterway for use in 
the Phase 2 baseline risk assessments. Memorandum to the Lower 
Duwamish Waterway Group, February 10, 2003. US Environmental 
Protection Agency, Region 10, Seattle, WA. 

EPA. 2004. Memorandum: Peer review of the total metals analysis for Lower 
Duwamish Triad sampling event samples. November 22, 2004. US 
Environmental Protection Agency Region 10 Laboratory, Port Orchard, 
WA. 

EPA. 2005a. Memorandum: Data review for the PCB Aroclor analysis of 
sediment and water samples from the Lower Duwamish Triad Project. 
January 12, 2005. US Environmental Protection Agency Region 10 
Laboratory, Port Orchard, WA. 

EPA. 2005b. Rhône-Poulenc (Rhodia) sediment & porewater investigation 
Aug/Sept 2004. Data report: volatile organic compounds, metals, and 
pesticides/PCBs detected in sediment and porewater. Draft. US 
Environmental Protection Agency Region 10, Seattle, WA. 

ESG. 1999. Waterway sediment operable unit, Harbor Island Superfund site. 
Assessing human health risks from the consumption of seafood: human 
health risk assessment report. Prepared for Port of Seattle, Todd 
Shipyards, and Lockheed-Martin for submittal to US Environmental 
Protection Agency, Region 10, Seattle, WA. Environmental Solutions 
Group, Inc., Seattle, WA. 

EVS. unpublished. Elliott Bay/Duwamish River fish tissue investigation, 
1995. Fish collection field log. EVS Environment Consultants, Inc., 
Seattle, WA. 

Exponent. 1998. Duwamish Waterway phase I site characterization report. 
Prepared for The Boeing Company. Exponent, Bellevue, WA. 

Floyd Snider McCarthy. 2004. Boeing Plant 2, Seattle/Tukwila, Washington: 
Phase 1 transformer PCB investigation report. Floyd Snider McCarthy, 
Inc., Seattle, WA. 

Frontier Geosciences. 1996. Mercury results in 18 fish samples for the Elliott 
Bay/Duwamish River project. Frontier Geosciences, Seattle, WA. 

Hart Crowser. 1993. Results of sampling and analysis, sediment monitoring 
plan, Duwamish Shipyard, Inc., Seattle, Washington. Hart Crowser, Inc., 
Seattle, WA. 

Hart Crowser. 1994a. Technical memorandum no. 9 - Duwamish Waterway 
seep and shellfish sampling, Great Western Chemical Company 
Remedial Investigation. Hart Crowser, Inc., Seattle, WA. 

Hart Crowser. 1994b. Technical memorandum no. 10 - Second quarter 
Duwamish Waterway seep and shellfish sampling, Great Western 
Chemical Company Remedial Investigation. Hart Crowser, Inc., Seattle, 
WA. 
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Hart Crowser. 1996. Technical memorandum No. 11- off-site GeoProbe 
study and baseline sampling and analysis results, Great Western 
Chemical Company facility, Seattle, Washington. Hart Crowser, Inc., 
Seattle, WA. 

Hart Crowser. 1997. Technical memorandum No. 13 - RI/FS annual 
monitoring, December 1996. Hart Crowser, Inc., Seattle, WA. 

Herrera. 1997. Seaboard Lumber Site. Phase 2 site investigation. Draft. 
Prepared for Seattle Department of Parks and Recreation. Herrera 
Environmental Consultants, Inc., Seattle, WA. 

Herrera. 2005. Memorandums to J. Wakeman, USACE, Seattle District, 
regarding grain size distribution, TCLP lead, mercury, SVOC, and total 
organic carbon data validation for Lower Duwamish Triad sampling 
event. January 21, 2005. Herrera Environmental Consultants, Inc., 
Seattle, WA. 

Integral. 2004. Lower Duwamish Waterway Slip 4 early action area: cruise 
and data report. Prepared for City of Seattle and King County. Integral 
Consulting, Inc., Mercer Island, WA. 

King County. 1996. Norfolk CSO sediment cleanup study. Prepared for 
Elliott Bay/Duwamish Restoration Program. King County Department of 
Natural Resources, Seattle, WA. 

King County. 1999a. King County combined sewer overflow water quality 
assessment for the Duwamish River and Elliott Bay. Vol 1: Overview 
and interpretation, plus appendices. King County Department of Natural 
Resources, Seattle, WA. 

King County. 1999b. Norfolk CSO sediment remediation project five-year 
monitoring program: April 1999 monitoring report. Prepared for Elliott 
Bay/Duwamish Restoration Program. King County Department of 
Natural Resources, Seattle, WA. 

King County. 2000a. Duwamish/Diagonal CSO/SD site assessment report. 
Draft. Prepared for Elliott Bay/Duwamish Restoration Program. King 
County Department of Natural Resources, Seattle, WA. 

King County. 2000b. King County environmental laboratory quality 
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Table E.2-2. Chemistry datasets not acceptable for all uses in the RI, including data quality review summaries  

SAMPLING EVENT 
EVENT 
CODE YEAR LOCATION CHEMICALS SAMPLE SUMMARY 

DATA QUALITY REVIEW ACTION/ 
CONCLUSIONS REFERENCE 

Sediment Chemistry        

Dredge material 
characterization Duwamish 
Yacht Club 

Duwam 
Yacht Club 1999 RM 4.1 west 

metals, 
organochlorine 
pesticides, PCB 
Aroclors, SVOCs, 
VOCs, TBT 

6 core samples 
(vibracorer), each made 
from 2 separate cores 
collected to 50-65 cm 

not reviewed by Windward; 
sediment characterized has been 
dredged 

Hart Crowser 
(1999) 

Sediment sampling and 
analysis James Hardie 
Gypsum Inc. – Round 1 

Hardie 
Gypsum-1 1999 RM 1.6-1.7 east 

metals, 
organochlorine 
pesticides, PCB 
Aroclors, SVOCs, 
VOCs 

5 core samples 
(vibracorer) made from 
single cores down to 120 
cm 

not reviewed by Windward; 
sediment characterized has been 
dredged 

Spearman 
(1999) 

Sediment sampling and 
analysis James Hardie 
Gypsum Inc. – Round 2 

Hardie 
Gypsum-2 1999 RM 1.6-1.7 east 

metals, 
organochlorine 
pesticides, PCB 
Aroclors, SVOCs, 
VOCs 

9 core samples 
(vibracorer) made from 
single cores down to 90 
cm 

not reviewed by Windward; 
sediment characterized has been 
dredged 

Spearman 
(1999) 

Dredge material 
characterization Hurlen 
Construction Company & 
Boyer Alaska Barge Lines 
berthing areas 

Hurlen- 1998 RM 2.4-2.7 west 

metals, 
organochlorine 
pesticides, PCB 
Aroclors, SVOCs, 
TBT, TPH 

6 core samples 
(vibracorer), 2 from 
Boyer, 4 from Hurlen, 
each made from 2 
separate cores collected 
to 60-120 cm 

not reviewed by Windward; 
sediment characterized has been 
dredged 

Hart Crowser 
(1998) 

Sediment quality in Puget 
Sound. Year 2 – Central 
Puget Sound  

PSAMP/ 1998 RM 0.5, 0.6, 1.8 

metals, PCB 
Aroclors, 
organochlorine 
pesticides, SVOCs, 
TBT 

3 grab samples (van 
Veen) collected from 0-2 
cm 

LDWG did not conduct a review of 
this dataset because the QA/QC 
information was not readily 
available. The effort that would have 
been required to obtain this QA/QC 
information was not justified for the 
purposes of the Phase 2 RI and risk 
assessments. 

Ecology 
(2000) 

RCRA facility investigation 
(RFI) report for the Marginal 
Way facility. Round 3 data 
and sewer sediment technical 
memorandum. 

RhôneRFI3 1996 RM 4.2 east metals, phenols 
(4 samples) 

16 grab samples 
collected by hand from 0-
10 cm 

data validation consistent with EPA 
guidelines, but laboratory Form 1s 
not present in data report; Phase 2 
RI DQOs not met, so not acceptable 
for all uses 

Rhône-
Poulenc 
(1996) 
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SAMPLING EVENT 
EVENT 
CODE YEAR LOCATION CHEMICALS SAMPLE SUMMARY 

DATA QUALITY REVIEW ACTION/ 
CONCLUSIONS REFERENCE 

Proposed dredging of Slip No. 
4, Duwamish River, Seattle, 
WA 

Slip4-wley 1996 RM 2.8 east 

metals, 
organochlorine 
pesticides, PCB 
Aroclors, SVOCs, 
VOCs, TBT 

4 core samples 
(vibracorer) composited 
from sediment at 9 
locations collected to a 
depth of 70-130 cm 

not reviewed by Windward; 
sediment characterized has been 
dredged 

PTI (1996) 

1996 USACE Duwamish O&M PSDDA96 1996 RM 4.2-4.6 

metals, 
organochlorine 
pesticides, PCB 
Aroclors, SVOCs, 
VOCs, 

4 core samples 
(vibracorer) collected to a 
depth of 120 cm 

not reviewed by Windward; 
sediment characterized has been 
dredged 

Striplin 
(1996) 

Lone Star Northwest and 
James Hardie Gypsum – 
Kaiser dock upgrade 

Lone 
Star-Gypsum 1995 RM 1.6 east 

metals, 
organochlorine 
pesticides, PCB 
Aroclors, SVOCs, 
VOCs 

5 core samples 
(vibracorer); 4 collected 
to a depth of 120-150 
cm, 1 at 120-360 cm 

not reviewed by Windward; 
sediment characterized has been 
dredged 

Hartman 
(1995) 

Rhône-Poulenc RCRA Facility 
Investigation for the Marginal 
Way facility – Round 1 

Rhône-RFI-1 1994 RM 4.2 east 

metals, SVOCs, 
PCB Aroclors, 
organochlorine 
pesticides 

7 grab samples (van 
Veen) collected from 0-
15 cm 

data validation consistent with EPA 
guidelines, but laboratory Form 1s 
not present in data report; Phase 2 
RI DQOs not met, so not acceptable 
for all uses 

Rhône- 
Poulenc 
(1995) 

Lone Star Northwest – West 
Terminal US ACOE – Seattle  Lone Star 92 1992 RM 1.5 east 

metals, 
organochlorine 
pesticides, PCB 
Aroclors, SVOCs, 
VOCs 

1 core sample 
(vibracorer), made from 2 
separate cores collected 
to 120 cm 

not reviewed by Windward; 
sediment characterized has been 
dredged 

Hartman 
(1992) 

Sediment sampling and 
analysis, South Park Marina, 
Duwamish Waterway, Seattle, 
Washington. 

South Park 
Marina 1991 RM 3.5 west 

metals, SVOCs, 
PCB Aroclors, 
organochlorine 
pesticides 

2 core samples 
(vibracorer), each made 
from 2 separate cores 
collected to 120 cm 

data not reviewed because of age 
of data; sediment characterized has 
been dredged 

Spearman 
(1991) 

Tissue chemistry 

Preliminary exposure 
assessment of dioxin-like 
chlorobiphenyls in great blue 
herons of the lower Duwamish 
River 

Heron 1998 heron colony west of 
RM 0.5 west PCB congeners 

6 samples taken from 5 
great blue heron eggs 
collected by hand from 
nest (5 egg samples, 1 
egg yolk sample) 

no formal data validation conducted, 
laboratory Form 1s not present in 
data report; EPA determined 
QA/QC data were not readily 
available 

Krausmann 
(2002) 
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SAMPLING EVENT 
EVENT 
CODE YEAR LOCATION CHEMICALS SAMPLE SUMMARY 

DATA QUALITY REVIEW ACTION/ 
CONCLUSIONS REFERENCE 

Puget Sound Ambient 
Monitoring Program – annual 
sampling 

PSAMP- fish 

1992 RM 0.7 

SVOCs, 
organochlorine 
pesticides, PCB 
Aroclors, As, Cu, Pb, 
Hg 

6 coho salmon and 6 
chinook salmon 
composite fillet samples 
(5 fish/composite caught 
by gill net) 

Adult salmon; data were 
summarized in the Phase 1 RI, but 
were not used in the risk 
assessments because almost all the 
chemicals in these fish are 
associated with exposure outside 
the LDW 

West et al. 
(2001) 1993 – 

1996 RM 0.7 

organochlorine 
pesticides, PCB 
Aroclors, As, Cu, Pb, 
Hg 

1993: 5 coho salmon and 
6 chinook salmon 
composite fillet samples 
(5 fish/composite caught 
by gill net); 1994: 5 coho 
salmon composite fillet 
samples and 6 chinook 
salmon filet samples (5 
composite, 1 individual) 
(5 fish/composite caught 
by gill net); 1995: 7 coho 
salmon (6 composite, 1 
individual) and 15 
chinook salmon filet 
samples (13 composite, 
2 individual) (5 
fish/composite caught by 
gill net); 1996: 19 coho 
salmon (5 composite, 14 
individual) and 49 
chinook salmon fillet 
samples (all individual) (5 
fish/composite caught by 
gill net) 

1998 RM 0.7 Hg, organochlorine 
pesticides 

13 coho salmon 
composite fillet samples 
(5 fish/composite caught 
by gill net) 

 

DQO– data quality objective  
EPA – US Environmental Protection Agency 
NOAA – National Oceanic and Atmospheric Administration  
PCB – polychlorinated biphenyl  

PSAMP – Puget Sound Ambient Monitoring Program  
QA/QC – quality assurance/quality control  
RM – river mile 
SVOC – semivolatile organic compound 

TBT – tributyltin  
TPH – total petroleum hydrocarbons 
VOC – volatile organic compound 
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Sources: 
Hart Crowser. 1998. Dredge material characterization, Hurlen Construction 

Company and Boyer Alaska Barge Lines Berthing Areas, Duwamish 
Waterway, Seattle, Washington. Prepared for Peratrovich, Nottingham 
& Drage. Hart Crowser, Inc., Seattle, WA. 

Hart Crowser. 1999. Dredge material characterization, Duwamish Yacht 
Club, Duwamish Waterway, Seattle, Washington. Prepared for 
Peratrovich, Nottingham & Drage. Hart Crowser, Inc., Seattle, WA. 

Hartman. 1992. Lone Star Northwest west terminal, Duwamish River 
PSDDA sampling and analysis results. Hartman Associates, Inc., 
Seattle, WA. 

Hartman. 1995. Lone Star Northwest and James Hardie Gypsum, Kaiser 
Dock Upgrade, Duwamish Waterway PSDDA sampling and analysis 
results. Hartman Associates, Inc., Seattle, WA. 

Krausmann JD. 2002. Preliminary exposure assessment of dioxin-like 
chlorobiphenyls in great blue herons of the lower Duwamish River in 
Seattle, Washington. US Fish and Wildlife Service, Lacey, WA. 

NOAA, Ecology. 2000. Sediment quality in Puget Sound. Year 2 - central 
Puget Sound. Ecology publication no. 00-03-055. National Oceanic and 
Atmospheric Administration, Silver Spring, MD and Washington 
Department of Ecology, Olympia, WA. 

PTI. 1996. Proposed dredging of slip no. 4, Duwamish River, Seattle, 
Washington: data report. Prepared for Puget Sound Dredged Disposal 
Analysis Program. PTI Environmental Services, Bellevue, WA. 

Rhône-Poulenc. 1995. RCRA facility investigation (RFI) report for the 
Marginal Way facility. Vol 1: RFI results and conclusions. Prepared for 
US Environmental Protection Agency, Region 10. Rhône-Poulenc, 
Tukwila, WA. 

Rhône-Poulenc. 1996. RCRA facility investigation (RFI) report for the 
Marginal Way facility. Round 3 data and sewer sediment technical 
memorandum. Prepared for US Environmental Protection Agency, 
Region 10. Rhône-Poulenc, Tukwila, WA. 

SEA. 1996. PSDDA chemical characterization of Duwamish Waterway and 
upper turning basin. FY97 operations and maintenance dredging. 
Prepared for US Army Corps of Engineers, Seattle District. Striplin 
Environmental Associates, Inc., Olympia, WA. 

Spearman. 1999. Sediment sampling and analysis, James Hardie Gypsum 
Inc., Duwamish Waterway, Seattle, Washington. Spearman 
Engineering, PS, Kirkland, WA. 

Spearman JW. 1991. Sediment sampling and analysis, South Park Marina, 
Duwamish Waterway, Seattle, Washington. Jay W. Spearman, 
Consulting Engineer, Kirkland, WA. 

West JE, O'Neill SM, Lippert G, Quinnell S. 2001. Toxic contaminants in 
marine and anadromous fishes from Puget Sound, Washington. Results 
of the Puget Sound ambient monitoring program fish component 1989-
1999. Washington Department of Fish and Wildlife, Olympia, WA. 
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Table E.2-3. LDW surface sediment samples collected since 1990 excluded from the RI baseline dataset 

EVENT NAME LOCATION NAME NORTHINGa EASTINGa 
SAMPLING 

DATE SAMPLE ID FIELD QC 

LOWER 
DEPTH 
(cm) RATIONALE FOR EXCLUSION 

SAMPLE 
NO. 

Boeing SiteChar R21 194955 1275772 10/9/97 SD0009   10 superseded by LDW-SS113b - 1 ft away 1112 

Boeing SiteChar R24 194553 1275818 10/10/97 SD0013   10 superseded by LDW-SS117 - 1 ft away 1116 

Boeing SiteChar R30 194391 1276226 10/11/97 SD0021   10 superseded by LDW-SS119 - 2 ft away 1124 

Boeing SiteChar R40 193044 1277453 10/13/97 SD0032   10 superseded by LDW-SS127 - 1ft away 1135 

Boeing SiteChar R42 192917 1277567 10/13/97 SD0033   10 superseded by LDW-SS129 - 8ft away 1136 

Boeing SiteChar R45 192810 1277407 10/16/97 SD0070   10 superseded by LDW-SS130 - less than 1ft away 1173 

Boeing SiteChar R7 201578 1269271 10/15/97 SD0056   10 superseded by LDW-SS75 - 6 ft away 1159 

Boeing SiteChar R86 190215 1278519 10/19/97 SD0091   10 sample falls inside 1999 Norfolk dredge area - 
exclude 1194 

Boeing SiteChar R87 190257 1278543 10/18/97 SD0079   10 superseded by Ecology-Norfolk 5 and 7 1182 

Duw/Diag-1 DUD001 209120 1267153 8/17/94 L4288-30   10 superseded by KC WQA loc. DD-1 - exclude 1214 

Duw/Diag-1 DUD006 209059 1267092 8/10/94 L4288-5   10 superseded by KC WQA loc. DD-2 - exclude 1219 

Duw/Diag-1 DUD022 208929 1267040 8/10/94 L4288-21   10 superseded by KC WQA loc. DD-3 - exclude 1253 

Duw/Diag-1 DUD032 208978 1266889 8/12/94 L4288-27   10 superseded by 1995 location DUD032, samp 
L7279-3 - exclude 1268 

Duw/Diag-1 DUD034 208785 1266933 8/12/94 L4288-28   10 superseded by KC WQA loc. DD-4 - exclude 1271 

Duw/Diag-1.5 DUD036 208245 1267118 11/11/95 L7279-4   10 superseded by DUD_4C - exclude 1273 

Duw/Diag-1.5 DUD039 208606 1266844 11/9/95 L7279-8   10 superseded by KC WQA loc. DD-5 - exclude 1276 

Duw/Diag-1.5 DUD042 209785 1266880 11/11/95 L7279-11   10 superseded by LDW-SS17 - 3 ft away 1279 

DuwamishShipyard SS-2 204599 1268050 8/17/93 SS-2   7.5 superseded by LDW-SS48, use most recent data 18472 

DuwamishShipyard SS-3 204476 1268107 8/17/93 SS-3   7.5 superseded by LDW-SS49, use most recent data 18473 

DuwamishShipyard SS-3 204476 1268107 8/17/93 SS-6 duplicate 7.5 superseded by LDW-SS49, use most recent data 18493 

DuwamishShipyard SS-4 204181 1268184 8/17/93 SS-4   7.5 superseded by LDW-SS55, use most recent data 18474 

DuwamishShipyard SS-5 203667 1268323 8/17/93 SS-5   7.5 inside 2005 Glacier NW dredge area 18475 

DuwDiagApril2005 DUD_1A 209089 1267047 4/27/05 L35394-1   8 on top of dredged area cap, not appropriate for 
baseline group - exclude 30979 

DuwDiagApril2005 DUD_1B 208484 1267060 4/27/05 L35394-7   10 on top of dredged area cap, not appropriate for 
baseline group - exclude 30985 

DuwDiagApril2005 DUD_2A 208902 1267139 4/27/05 L35394-2   5 on top of dredged area cap, not appropriate for 
baseline group - exclude 30980 

DuwDiagApril2005 DUD_3A 208973 1266951 4/27/05 L35394-3   6 on top of dredged area cap, not appropriate for 
baseline group - exclude 30981 

DuwDiagApril2005 DUD_4A 209354 1266888 4/27/05 L35394-4   10 on top of dredged area cap, not appropriate for 
baseline group - exclude 30982 

DuwDiagApril2005 DUD_5A 209410 1266805 4/27/05 L35394-5   8 on top of dredged area cap, not appropriate for 
baseline group - exclude 30983 

DuwDiagApril2005 DUD_5A 209410 1266805 4/27/05 L35394-6   7 on top of dredged area cap, not appropriate for 30984 
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EVENT NAME LOCATION NAME NORTHINGa EASTINGa 
SAMPLING 

DATE SAMPLE ID FIELD QC 

LOWER 
DEPTH 
(cm) RATIONALE FOR EXCLUSION 

SAMPLE 
NO. 

baseline group - exclude 

DuwDiagJan2005 DUD_10C 209517 1266663 2/1/05 L34524-12   8 post-remediation, not appropriate for baseline 
group - exclude 30952 

DuwDiagJan2005 DUD_11C 209535 1266844 2/1/05 L34524-13   7 post-remediation, not appropriate for baseline 
group - exclude 30953 

DuwDiagJan2005 DUD_12C 209630 1266813 2/2/05 L34524-14   9 post-remediation, not appropriate for baseline 
group - exclude 30954 

DuwDiagJan2005 DUD_13C 207853 1267236 2/2/05 L34524-15   10 post-remediation, not appropriate for baseline 
group - exclude 30955 

DuwDiagJan2005 DUD_14C 208000 1267196 2/2/05 L34524-16   10 post-remediation, not appropriate for baseline 
group - exclude 30956 

DuwDiagJan2005 DUD_15C 207970 1267059 2/2/05 L34524-17   10 post-remediation, not appropriate for baseline 
group - exclude 30957 

DuwDiagJan2005 DUD_16C 208764 1266837 2/2/05 L34524-18   10 post-remediation, not appropriate for baseline 
group - exclude 30958 

DuwDiagJan2005 DUD_17C 208885 1266739 2/2/05 L34524-19   10 post-remediation, not appropriate for baseline 
group - exclude 30959 

DuwDiagJan2005 DUD_18C 209451 1266630 2/2/05 L34524-20   7 post-remediation, not appropriate for baseline 
group - exclude 30961 

DuwDiagJan2005 DUD_19C 209545 1266746 2/1/05 L34524-21   5 post-remediation, not appropriate for baseline 
group - exclude 30962 

DuwDiagJan2005 DUD_1C 208754 1267168 2/1/05 L34524-1   6 post-remediation, not appropriate for baseline 
group - exclude 30949 

DuwDiagJan2005 DUD_20C 209779 1266769 2/2/05 L34524-22   8 post-remediation, not appropriate for baseline 
group - exclude 30963 

DuwDiagJan2005 DUD_2C 208651 1267175 1/31/05 L34524-2   9 post-remediation, not appropriate for baseline 
group - exclude 30960 

DuwDiagJan2005 DUD_3C 208144 1267146 1/31/05 L34524-3   10 post-remediation, not appropriate for baseline 
group - exclude 30964 

DuwDiagJan2005 DUD_4C 208239 1267116 1/31/05 L34524-4   7 post-remediation, not appropriate for baseline 
group - exclude 30965 

DuwDiagJan2005 DUD_4C 208239 1267116 1/31/05 L34524-5 replicate 7 post-remediation, not appropriate for baseline 
group - exclude 30966 

DuwDiagJan2005 DUD_5C 208263 1267025 1/31/05 L34524-6   10 post-remediation, not appropriate for baseline 
group - exclude 30967 

DuwDiagJan2005 DUD_6C 208501 1266950 1/31/05 L34524-7   9 post-remediation, not appropriate for baseline 
group - exclude 30968 

DuwDiagJan2005 DUD_7C 208486 1266902 1/31/05 L34524-8   9 post-remediation, not appropriate for baseline 
group - exclude 30969 

DuwDiagJan2005 DUD_8C 208920 1266864 2/1/05 L34524-10 replicate 7 post-remediation, not appropriate for baseline 
group - exclude 30950 

DuwDiagJan2005 DUD_8C 208920 1266864 2/1/05 L34524-9   6 post-remediation, not appropriate for baseline 
group - exclude 30970 

DuwDiagJan2005 DUD_9C 209157 1266784 1/31/05 L34524-11   7 post-remediation, not appropriate for baseline 
group - exclude 30951 

DuwDiagJune2004 DUD_1A 209089 1267047 6/1/04 L32085-1   6 on top of dredged area cap, not appropriate for 30837 
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EVENT NAME LOCATION NAME NORTHINGa EASTINGa 
SAMPLING 

DATE SAMPLE ID FIELD QC 

LOWER 
DEPTH 
(cm) RATIONALE FOR EXCLUSION 

SAMPLE 
NO. 

baseline group - exclude 

DuwDiagJune2004 DUD_1B 208484 1267060 6/1/04 L32085-7   6 on top of dredged area cap, not appropriate for 
baseline group - exclude 30842 

DuwDiagJune2004 DUD_2A 208902 1267139 6/1/04 L32085-2   5 on top of dredged area cap, not appropriate for 
baseline group - exclude 30838 

DuwDiagJune2004 DUD_2B 208621 1267079 6/1/04 L32085-8   5 on top of dredged area cap, not appropriate for 
baseline group - exclude 30843 

DuwDiagJune2004 DUD_3B 208716 1267049 6/1/04 L32085-9   6 on top of dredged area cap, not appropriate for 
baseline group - exclude 30844 

DuwDiagJune2004 DUD_4A 209354 1266888 6/1/04 L32085-4   10 on top of dredged area cap, not appropriate for 
baseline group - exclude 30839 

DuwDiagJune2004 DUD_5A 209410 1266805 6/1/04 L32085-5   10 on top of dredged area cap, not appropriate for 
baseline group - exclude 30840 

DuwDiagJune2004 DUD_5A 209410 1266805 6/1/04 L32085-6   10 on top of dredged area cap, not appropriate for 
baseline group - exclude 30841 

DuwDiagMarch2005 DUD_14C 208000 1267196 3/16/05 L34971-16   10 on top of dredged area cap, not appropriate for 
baseline group - exclude 30971 

DuwDiagMarch2005 DUD_15C 207970 1267059 3/16/05 L34971-17   10 on top of dredged area cap, not appropriate for 
baseline group - exclude 30972 

DuwDiagMarch2005 DUD_3C 208144 1267146 3/16/05 L34971-3   10 on top of dredged area cap, not appropriate for 
baseline group - exclude 30973 

DuwDiagMarch2005 DUD_4C 208239 1267116 3/16/05 L34971-4   9 on top of dredged area cap, not appropriate for 
baseline group - exclude 30974 

DuwDiagMarch2005 DUD_4C 208239 1267116 3/16/05 L34971-5   9 on top of dredged area cap, not appropriate for 
baseline group - exclude 30975 

DuwDiagMarch2005 DUD_5C 208263 1267025 3/24/05 L34971-6   10 on top of dredged area cap, not appropriate for 
baseline group - exclude 30976 

DuwDiagMarch2005 DUD_6C 208501 1266950 3/24/05 L34971-7   10 on top of dredged area cap, not appropriate for 
baseline group - exclude 30977 

DuwDiagMarch2005 DUD_7C 208486 1266902 3/24/05 L34971-8   10 on top of dredged area cap, not appropriate for 
baseline group - exclude 30978 

DuwDiagonal-March2004 DUD_10C 209517 1266663 3/30/04 L31520-12   10 collected immediately post-dredging event - 
exclude 37980 

DuwDiagonal-March2004 DUD_11C 209535 1266844 3/30/04 L31520-13   10 collected immediately post-dredging event - 
exclude 37981 

DuwDiagonal-March2004 DUD_12C 209630 1266813 3/30/04 L31520-14   10 collected immediately post-dredging event - 
exclude 37982 

DuwDiagonal-March2004 DUD_1C 208754 1267168 3/29/04 L31520-1   10 collected immediately post-dredging event - 
exclude 37990 

DuwDiagonal-March2004 DUD_2C 208651 1267175 3/29/04 L31520-2   10 collected immediately post-dredging event - 
exclude 37983 

DuwDiagonal-March2004 DUD_3C 208144 1267146 3/29/04 L31520-3   10 collected immediately post-dredging event - 
exclude 37984 

DuwDiagonal-March2004 DUD_4C 208239 1267116 3/29/04 L31520-4   10 collected immediately post-dredging event - 
exclude 37985 

DuwDiagonal-March2004 DUD_4C 208239 1267116 3/29/04 L31520-5 replicate 10 collected immediately post-dredging event - 37993 
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EVENT NAME LOCATION NAME NORTHINGa EASTINGa 
SAMPLING 

DATE SAMPLE ID FIELD QC 

LOWER 
DEPTH 
(cm) RATIONALE FOR EXCLUSION 

SAMPLE 
NO. 

exclude 

DuwDiagonal-March2004 DUD_5C 208263 1267025 3/29/04 L31520-6   10 collected immediately post-dredging event - 
exclude 37986 

DuwDiagonal-March2004 DUD_6C 208501 1266950 3/30/04 L31520-15 replicate 10 collected immediately post-dredging event - 
exclude 37992 

DuwDiagonal-March2004 DUD_6C 208501 1266950 3/30/04 L31520-7   10 collected immediately post-dredging event - 
exclude 37987 

DuwDiagonal-March2004 DUD_7C 208486 1266902 3/30/04 L31520-8   10 collected immediately post-dredging event - 
exclude 37988 

DuwDiagonal-March2004 DUD_8C 208920 1266864 3/30/04 L31520-10 replicate 10 collected immediately post-dredging event - 
exclude 37994 

DuwDiagonal-March2004 DUD_8C 208920 1266864 3/30/04 L31520-9   10 collected immediately post-dredging event - 
exclude 37989 

DuwDiagonal-March2004 DUD_9C 209157 1266784 3/30/04 L31520-11   10 collected immediately post-dredging event - 
exclude 37991 

Ecology-Norfolk 10 190201 1278537 7/9/02 288139   10 superseded by LDW-SS341- 9 ft away 18307 

Ecology-Norfolk 17 190168 1278591 7/9/02 288146   10 superseded by LDW-SS343 - 1 ft away 18314 

EPA SI DR019 206530 1268204 8/17/98 SD-DR019-0000   10 superseded by LDW-SS32, less than 1ft away 784 

EPA SI DR020 206549 1268450 8/17/98 SD-DR020-0000   10 superseded by LDW-SS31, 1 ft away 785 

EPA SI DR021 206718 1267822 8/17/98 SD-DR021-0000   10 superseded by LDW-SS319 - 7 ft away 786 

EPA SI DR022 206228 1267936 8/17/98 SD-DR022-0000-
CC   10 sample falls within 2004 Lehigh NW dredge, so 

exclude  789 

EPA SI DR028 204607 1268471 8/17/98 SD-DR028-0000   10 superseded by LDWB4b2 ft away - exclude 797 

EPA SI DR030 204436 1268521 8/17/98 SD-DR030-0000   10 superseded by LDW-SS50, 2ft away 798 

EPA SI DR031 211452 1265523 8/11/98 SD-DR031-0000   10 north of RM 0 799 

EPA SI DR035 210194 1266104 8/11/98 SD-DR035-0000   10 superseded by LDW-SS12, 2 ft away 803 

EPA SI DR053 204908 1267941 8/31/98 SD-DR053-0000-
CC   10 superseded by LDW-SS44, 2ft away 823 

EPA SI DR065 204315 1268452 8/17/98 SD-DR065-0000   10 superseded by LDW-SS52, 1ft away 837 

EPA SI DR076 211210 1265996 8/24/98 SD-DR076-0000   10 superseded by LDW-SS5, 2 ft away 849 

EPA SI DR079 209860 1266467 8/24/98 SD-DR079-0000   10 superseded by LDW-SS15, 2 ft away 852 

EPA SI DR085 207054 1267392 8/31/98 SD-DR085-0000   10 superseded by LDW-SSB2b - 6 ft away 858 

EPA SI DR087 206171 1267735 8/12/98 SD-DR087-0000   10 superseded by LDW-SS37, 3 ft away 860 

EPA SI DR088 205507 1267960 8/31/98 SD-DR088-0000   10 superseded by LDW-SS40, 1ft away 861 

EPA SI DR093 203278 1268849 8/17/98 SD-DR093-0000   10 sample inside 1999 James Hardie dredge area, 
exclude 866 

EPA SI DR096 203090 1269369 9/2/98 SD-DR096-0000   10 sample inside 1999 Glacier ready mix dredge 
area, exclude 869 

EPA SI DR097 203284 1269528 8/20/98 SD-DR097-0000   10 superseded by LDW-SS63, 10 ft away 870 

EPA SI DR106 201545 1270217 8/19/98 SD-DR106-0000   10 superseded by LDW-SS76, 1ft away 881 
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EVENT NAME LOCATION NAME NORTHINGa EASTINGa 
SAMPLING 

DATE SAMPLE ID FIELD QC 

LOWER 
DEPTH 
(cm) RATIONALE FOR EXCLUSION 

SAMPLE 
NO. 

EPA SI DR113 200851 1270429 8/19/98 SD-DR113-0000-
CC   10 superseded by LDW-SS81, 1 ft away 892 

EPA SI DR123 203890 1267968 9/14/98 SD-DR123-0000   10 superseded by LDW-SS57, 7 ft away 902 

EPA SI DR125 204137 1268161 8/31/98 SD-DR125-0000   10 sample inside Glacier NW 2005 dredge area - 
exclude 904 

EPA SI DR131 201998 1268809 8/13/98 SD-DR131-0000-
CC   10 superseded by LDW-SS70, 1 ft away 910 

EPA SI DR142 199659 1271055 8/20/98 SD-DR142-0000   10 sample inside 1998 Hurlen-Boyer Dredge area - 
exclude 923 

EPA SI DR143 199472 1271243 8/31/98 SD-DR143-0000   10 sample inside 1998 Hurlen-Boyer Dredge area - 
exclude 924 

EPA SI DR145 203146 1268825 8/17/98 SD-DR145-0000   10 inside 1999 James Hardie Dredge area - exclude 926 

EPA SI DR160 204365 1268236 8/12/98 SD-DR160-0000   10 superseded by LDW-SS51, 2 ft away 941 

EPA SI DR163 203131 1268774 8/27/98 SD-DR163-0000   10 inside 1999 James Hardie Dredge area - exclude 944 

EPA SI DR175 198641 1272581 8/20/98 SD-DR175-0000   10 superseded by LDW-SS94, 1 ft away 958 

EPA SI DR186 195288 1275958 8/27/98 SD-DR186-0000   10 superseded by LDW-SS111, 1 ft away 969 

EPA SI DR187 194730 1276134 8/27/98 SD-DR187-0000   10 superseded by LDW-SS115, 3 ft away 970 

EPA SI DR191 198744 1271964 8/13/98 SD-DR191-0000   10 sample falls within 1998 Hurlen-Boyer Dredge 
area - exclude 974 

EPA SI DR192 198507 1272251 8/13/98 SD-DR192-0000   10 sample falls within 1998 Hurlen-Boyer Dredge 
area - exclude 975 

EPA SI DR198 197314 1273506 8/20/98 SD-DR198-0000   10 superseded by LDW-SS102, 3 ft away 981 

EPA SI DR202 197040 1273815 8/27/98 SD-DR202-0000   10 superseded by LDW-SS104, 2 ft away 985 

EPA SI DR228 196122 1275015 9/1/98 SD-DR228-0000   10 sample inside 1999 USACE dredge - exclude 1017 

EPA SI DR229 195739 1275490 8/27/98 SD-DR229-0000   10 sample inside 1999 USACE dredge - exclude 1018 

EPA SI DR230 194778 1275907 8/25/98 SD-DR230-0000   10 sample inside 1999 USACE dredge - exclude 1019 

EPA SI DR234 196363 1274835 8/19/98 SD-DR234-0000   10 sample inside 1999 USACE dredge - exclude 1023 

EPA SI DR235 195030 1275851 8/26/98 SD-DR235-0000   10 sample inside 1999 USACE dredge - exclude 1024 

EPA SI DR238 193348 1276577 8/27/98 SD-DR238-0000   10 superseded by LDW-SS125, 1 ft away 1027 

EPA SI DR242 192929 1277477 8/24/98 SD-DR242-0000-
CC   10 superseded by RhônePoulenc2004 loc. SB-1 - 

exclude 1031 

EPA SI DR255 190300 1278369 9/15/98 SD-DR255-0000   10 Inside 1999 Norfolk Dredge area - exclude 1046 

EPA SI DR256 190118 1278608 9/15/98 SD-DR256-0000   10 Inside 1999 Norfolk Dredge area - exclude 1047 

EPA SI DR260 193122 1276042 9/2/98 SD-DR260-0000   10 Inside Duwamish YC dredge, 1999 - exclude 1051 

EPA SI DR261 192860 1276181 8/25/98 SD-DR261-0000   10 Inside Duwamish YC dredge, 1999 - exclude 1052 

EPA SI DR271 189995 1277573 9/15/98 SD-DR271-0000   10 superseded by LDW-SS148, 2 ft away 1064 

EPA SI DR282 194054 1276089 8/25/98 SD-DR282-0000   10 sample inside 1999 USACE dredge - exclude 1075 

EPA SI DR283 193104 1276196 8/25/98 SD-DR283-0000   10 Inside Duwamish YC 1999 dredge - exclude 1076 
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EVENT NAME LOCATION NAME NORTHINGa EASTINGa 
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DEPTH 
(cm) RATIONALE FOR EXCLUSION 
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NO. 

EPA SI DR286 191854 1276508 8/26/98 SD-DR286-0000-
CC   10 superseded by LDW-B10b, 3 ft away 1081 

EPA SI DR288 193668 1276259 8/25/98 SD-DR288-0000   10 sample inside 1999 USACE dredge - exclude 1083 

Harbor Island RI K-05 210286 1266258 9/27/91 K-05-1-D1   2 superseded by LDW-SS10, 1 ft away 714 

Harbor Island RI K-05 210286 1266258 9/27/91 K-05-1-D1 field 
duplicate 2 superseded by LDW-SS10, 1 ft away 13549 

Harbor Island RI K-05 210286 1266258 9/27/91 K-05-2-D1 field 
duplicate 2 superseded by LDW-SS10, 1 ft away 13553 

Harbor Island RI K-05 210286 1266258 9/27/91 K-05-3-D1 field 
duplicate 2 superseded by LDW-SS10, 1 ft away 13557 

Harbor Island RI K-05 210286 1266258 10/14/91 K-05-1   2 superseded by LDW-SS10, 1 ft away 13548 

Harbor Island RI K-05 210286 1266258 10/14/91 K-05-1-B   2 superseded by LDW-SS10, 1 ft away 713 

Harbor Island RI K-05 210286 1266258 10/14/91 K-05-1-D2   2 superseded by LDW-SS10, 1 ft away 715 

Harbor Island RI K-05 210286 1266258 10/14/91 K-05-1-D2 field 
duplicate 2 superseded by LDW-SS10, 1 ft away 13550 

Harbor Island RI K-05 210286 1266258 10/14/91 K-05-2   2 superseded by LDW-SS10, 1 ft away 13552 

Harbor Island RI K-05 210286 1266258 10/14/91 K-05-2-D2 field 
duplicate 2 superseded by LDW-SS10, 1 ft away 13554 

Harbor Island RI K-05 210286 1266258 10/14/91 K-05-3   2 superseded by LDW-SS10, 1 ft away 13556 

Harbor Island RI K-05 210286 1266258 10/14/91 K-05-3-D2 field 
duplicate 2 superseded by LDW-SS10, 1 ft away 13558 

Harbor Island RI K-07 211229 1266883 9/30/91 K-07   2 superseded by LDW-SS4,1 ft away 717 

Harbor Island RI K-08 211686 1267033 9/30/91 K-08   2 north of RM 0 718 

Harbor Island RI K-11 211372 1266032 9/30/91 K-11   2 superseded by LDW-SS1, less than 1 ft away 723 

Harbor Island RI K-12 211610 1265764 9/30/91 K-12   2 north of RM 0 724 

Harbor Island RI K-13 211863 1265485 9/30/91 K-13   2 north of RM 0 725 

JorgensenAugust2004 SD-323-S 195348 1275946 8/17/04 SD-323-0000   10 superseded by LDW-SS10 - exclude 31033 

KC WQA Kellogg Island - 
Amphipods 207202 1266150 7/14/98 L13812-1   10 Coordinates uncertain and do not meet project 

DQOs - exclude 4127 

KC WQA Kellogg Island - 
Amphipods 207202 1266150 7/14/98 L13812-2   10 Coordinates uncertain and do not meet project 

DQOs - exclude 4128 

KC WQA Kellogg Island - 
Amphipods 207202 1266150 7/14/98 L13812-3   10 Coordinates uncertain and do not meet project 

DQOs - exclude 4129 

KC WQA Kellogg Island - 
Amphipods 207202 1266150 7/14/98 L13812-4   10 Coordinates uncertain and do not meet project 

DQOs - exclude 4130 

KC WQA Kellogg Island - 
Amphipods 207202 1266150 7/14/98 L13812-5   10 Coordinates uncertain and do not meet project 

DQOs - exclude 4131 

KC WQA Kellogg Island - 
Amphipods 207202 1266150 7/14/98 L13812-6   10 Coordinates uncertain and do not meet project 

DQOs - exclude 4132 

KC WQA Kellogg Island - 
Amphipods 207202 1266150 7/14/98 L13812-7   10 Coordinates uncertain and do not meet project 

DQOs - exclude 4133 
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EVENT NAME LOCATION NAME NORTHINGa EASTINGa 
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DEPTH 
(cm) RATIONALE FOR EXCLUSION 
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NO. 

KC WQA Kellogg Island - 
Amphipods 207202 1266150 7/14/98 L13812-8   10 Coordinates uncertain and do not meet project 

DQOs - exclude 4134 

KC WQA Kellogg Island - 
Amphipods 207202 1266150 7/14/98 L13812-9   10 Coordinates uncertain and do not meet project 

DQOs - exclude 4135 

KC WQA West Marginal Way - 
Amphipods 207348 1266548 7/23/98 L13898-1   10 Coordinates uncertain and do not meet project 

DQOs - exclude 4137 

KC WQA West Marginal Way - 
Amphipods 207348 1266548 7/23/98 L13898-2   10 Coordinates uncertain and do not meet project 

DQOs - exclude 4138 

KC WQA West Marginal Way - 
Amphipods 207348 1266548 7/23/98 L13898-3   10 Coordinates uncertain and do not meet project 

DQOs - exclude 4139 

LDWRI-SurfaceSedimentRound1 LDW-SS18 209531 1266844 2/1/05 LDW-SS18-010   10 
Collected within 200 ft of Duwamish/Diagonal 
dredging - exclude because reflects post-
remediation conditions in this area 

29969 

LDWRI-SurfaceSedimentRound1 LDW-SS20 209158 1266779 2/2/05 LDW-SS20-010   10 
Collected within 200 ft of Duwamish/Diagonal 
dredging - exclude because reflects post-
remediation conditions in this area 

29970 

LDWRI-SurfaceSedimentRound1 LDW-SS22 208754 1267170 1/17/05 LDW-SS22-010   10 
Collected within 200 ft of Duwamish/Diagonal 
dredging - exclude because reflects post-
remediation conditions in this area 

29971 

LDWRI-SurfaceSedimentRound2 LDW-SS21 209139 1266686 3/8/05 LDW-SS21-010   10 
Collected within 200 ft of Duwamish/Diagonal 
dredging - exclude because reflects post-
remediation conditions in this area 

30171 

LDWRI-SurfaceSedimentRound2 LDW-SS25 208202 1267285 3/10/05 LDW-SS25-010   10 
Collected within 200 ft of Duwamish/Diagonal 
dredging - exclude because reflects post-
remediation conditions in this area 

30173 

NOAA SiteChar CH0005 194120 1276106 10/9/97 CH02-01   10 sample inside 1999 USACE dredge - exclude 29 

NOAA SiteChar CH0009 195697 1275667 10/15/97 CH03-01   10 sample inside 1999 USACE dredge - exclude 33 

NOAA SiteChar CH0010 195402 1275830 10/15/97 CH03-02   10 sample inside 1999 USACE dredge - exclude 34 

NOAA SiteChar CH0011 195146 1275866 10/15/97 CH03-03   10 sample inside 1999 USACE dredge - exclude 35 

NOAA SiteChar CH0012 194742 1275998 10/15/97 CH03-04   10 sample inside 1999 USACE dredge - exclude 36 

NOAA SiteChar CH0017 196259 1274916 11/13/97 CH04-04   10 sample inside 1999 USACE dredge - exclude 41 

NOAA SiteChar CH0023 201244 1269902 10/16/97 CH07-01   10 superseded by LDW-SS79, 2 ft away 47 

NOAA SiteChar EIT061 194079 1276332 9/29/97 EIT06-02   10 superseded by LDW-SS121, 4 ft away 85 

NOAA SiteChar EIT074 199309 1271869 11/3/97 EIT09-01   10 superseded by LDW-SS88, 7 ft away 98 

NOAA SiteChar EST135 192760 1276632 11/12/97 EST07-07   10 superseded by LDW-B8b, 3 ft away 159 

NOAA SiteChar EST144 193933 1276329 9/25/97 EST09-04   10 superseded by LDW-SS123, 1 ft away 168 

NOAA SiteChar EST152 195584 1275858 9/24/97 EST11-03   10 superseded by Jorgenson 2004 location SD-309-
S - exclude 178 

NOAA SiteChar EST154 195474 1275881 9/24/97 EST11-04   10 superseded by Jorgenson 2004 location SD-334-
S - exclude 180 

NOAA SiteChar EST180 198751 1272435 10/6/97 EST13-05   10 superseded by LDW-SS92, 2 ft away 204 

NOAA SiteChar EST202 205988 1267994 9/17/97 EST19-01   10 sample inside Lehigh NW 2004 dredge - exclude 226 

NOAA SiteChar EST219 207310 1267542 9/17/97 EST21-03   10 superseded by LDW-SS27, 5 ft away 243 
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EVENT NAME LOCATION NAME NORTHINGa EASTINGa 
SAMPLING 

DATE SAMPLE ID FIELD QC 

LOWER 
DEPTH 
(cm) RATIONALE FOR EXCLUSION 

SAMPLE 
NO. 

NOAA SiteChar WIT280 200290 1270188 10/3/97 WIT11-01   10 superseded by LDW-B5a, 10 ft away 296 

NOAA SiteChar WST313 192989 1276092 10/20/97 WST06-01   10 sample inside 1999 Duwamish YC dredge - 
exclude 335 

NOAA SiteChar WST316 193828 1276100 10/1/97 WST07-02   10 sample inside 1999 USACE dredge - exclude 339 

NOAA SiteChar WST317 193461 1276205 10/15/97 WST07-03   10 sample inside 1999 USACE dredge - exclude 340 

NOAA SiteChar WST318 195552 1275619 10/2/97 WST08-01   10 sample inside 1999 USACE dredge - exclude 342 

NOAA SiteChar WST319 195294 1275737 10/2/97 WST08-02   10 sample inside 1999 USACE dredge - exclude 343 

NOAA SiteChar WST320 195074 1275811 10/2/97 WST08-03   10 sample inside 1999 USACE dredge - exclude 344 

NOAA SiteChar WST321 194891 1275832 10/2/97 WST08-04   10 sample inside 1999 USACE dredge - exclude 345 

NOAA SiteChar WST323 195779 1275215 10/21/97 WST09-02   10 superseded by T117-SE-10-G - exclude 347 

NOAA SiteChar WST341 198722 1272031 10/21/97 WST13-03   10 inside Hurlen-Boyer 1998 dredge - exclude 365 

NOAA SiteChar WST342 199913 1270839 10/23/97 WST14-01   10 superseded by EPA SI location DR141 - exclude 366 

NOAA SiteChar WST344 199541 1271195 10/10/97 WST14-02   10 inside Hurlen-Boyer 1998 dredge - exclude 368 

NOAA SiteChar WST367 206409 1266994 9/19/97 WST20-02   10 superseded by EPA SI location DR048 - exclude 391 

Norfolk-cleanup1 NFK001 190277 1278459 8/18/94 L4321-1   10 inside 1999 Norfolk dredge area - exclude 1355 

Norfolk-cleanup1 NFK002 190237 1278506 8/18/94 L4321-2   10 superseded by Ecology - Norfolk locations 2,3 
and 4 - exclude 1364 

Norfolk-cleanup1 NFK004 190165 1278594 8/18/94 L4321-4   10 inside 1999 Norfolk dredge area - exclude 1373 

Norfolk-cleanup1 NFK007 190249 1278415 8/22/94 L4321-7   10 inside 1999 Norfolk dredge area - exclude 1376 

Norfolk-cleanup1 NFK008 190203 1278497 8/17/94 L4321-8   10 inside 1999 Norfolk dredge area - exclude 1377 

Norfolk-cleanup1 NFK009 190154 1278564 8/17/94 L4321-9   10 inside 1999 Norfolk dredge area - exclude 1378 

Norfolk-cleanup1 NFK009 190154 1278564 8/31/94 L4321-25   15 inside 1999 Norfolk dredge area - exclude 1368 

Norfolk-cleanup1 NFK012 190158 1278480 8/18/94 L4321-13   10 inside 1999 Norfolk dredge area - exclude 1358 

Norfolk-cleanup1 NFK013 190089 1278542 8/19/94 L4321-14   10 inside 1999 Norfolk dredge area - exclude 1359 

Norfolk-cleanup1 NFK014 190015 1278609 8/19/94 L4321-16 field 
duplicate 10 inside 1999 Norfolk dredge area - exclude 14478 

Norfolk-cleanup2 NFK201 190294 1278424 8/23/95 L6725-1   10 inside 1999 Norfolk dredge area - exclude 1379 

Norfolk-cleanup2 NFK202 190219 1278524 8/23/95 L6725-2   10 inside 1999 Norfolk dredge area - exclude 1388 

Norfolk-cleanup2 NFK203 190129 1278619 8/23/95 L6725-3   10 inside 1999 Norfolk dredge area - exclude 1397 

Norfolk-cleanup2 NFK205 190234 1278457 8/28/95 L6725-5   10 inside 1999 Norfolk dredge area - exclude 1402 

Norfolk-cleanup3 NFK201 190294 1278424 12/5/95 L7462-16   10 inside 1999 Norfolk dredge area - exclude 1419 

Norfolk-cleanup3 NFK312 190314 1278384 12/5/95 L7462-12   10 inside 1999 Norfolk dredge area - exclude 1415 

Norfolk-cleanup3 NFK314 190257 1278407 12/6/95 L7462-14   10 inside 1999 Norfolk dredge area - exclude 1417 

Norfolk-cleanup3 NFK315 190186 1278524 12/5/95 L7462-15   10 inside 1999 Norfolk dredge area - exclude 1418 

Norfolk-monit1 NFK501 190150 1278591 4/23/99 L15421-1   10 superseded by April-01 sample from this location 1466 

Norfolk-monit1 NFK504 190083 1278626 4/23/99 L15421-4   10 superseded by LDW-SS344 - 1 ft away 1463 
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EVENT NAME LOCATION NAME NORTHINGa EASTINGa 
SAMPLING 

DATE SAMPLE ID FIELD QC 

LOWER 
DEPTH 
(cm) RATIONALE FOR EXCLUSION 

SAMPLE 
NO. 

Norfolk-monit2a NFK501 190160 1278569 10/8/99 L16628-1   2 only 0-2 cm depth, 10 cm depth preferred 1474 

Norfolk-monit2a NFK502 190164 1278512 10/8/99 L16628-3   2 only 0-2 cm depth, 10 cm depth preferred 1472 

Norfolk-monit2a NFK502 190164 1278512 10/8/99 L16628-4   10 superseded by LDW-SS342 - 8 ft away 1471 

Norfolk-monit2a NFK503 190181 1278543 10/8/99 L16628-5   2 only 0-2 cm depth, 10 cm depth preferred 1470 

Norfolk-monit2a NFK503 190181 1278543 10/8/99 L16628-6   10 superseded by April-02 sample from this location 1469 

Norfolk-monit2a NFK504 190086 1278619 10/8/99 L16628-7   2 only 0-2 cm depth, 10 cm depth preferred 1468 

Norfolk-monit2b NFK501 190166 1278593 2/8/00 L17315-1   2 superseded by LDW-SS343 - 3 ft away 1475 

Norfolk-monit2b NFK503 190197 1278548 2/8/00 L17315-3   2 superseded by LDW-SS341 - 2 ft away 1477 

Norfolk-monit2b NFK506 190257 1278543 2/10/00 L17311-1   10 superseded by Ecology - Norfolk locations 5 and 
7 - exclude 12074 

Norfolk-monit3 NFK501 190142 1278573 4/6/00 L17647-1   2 only 0-2 cm depth, 10 cm depth preferred 1485 

Norfolk-monit3 NFK502 190165 1278511 4/6/00 L17647-3   2 only 0-2 cm depth, 10 cm depth preferred 1483 

Norfolk-monit3 NFK502 190165 1278511 4/6/00 L17647-4   10 superseded by LDW-SS342 - 9 ft away 1482 

Norfolk-monit3 NFK503 190179 1278543 4/6/00 L17647-5   2 only 0-2 cm depth, 10 cm depth preferred 1481 

Norfolk-monit3 NFK503 190179 1278543 4/6/00 L17647-6   10 superseded by April-02 sample from this location 1480 

Norfolk-monit3 NFK504 190076 1278628 4/6/00 L17647-7   2 only 0-2 cm depth, 10 cm depth preferred 1479 

Norfolk-monit3 NFK504 190076 1278628 4/6/00 L17647-8   10 superseded by LDW-SS344 - 7 ft away 1478 

Norfolk-monit4 NFK501 190153 1278583 4/24/01 L20703-1   2 only 0-2 cm depth, 10 cm depth preferred 8458 

Norfolk-monit4 NFK502 190156 1278512 4/24/01 L20703-3   2 only 0-2 cm depth, 10 cm depth preferred 8460 

Norfolk-monit4 NFK502 190156 1278512 4/24/01 L20703-4   10 superseded by LDW-SS342 - 4 ft away 8461 

Norfolk-monit4 NFK503 190177 1278549 4/24/01 L20703-5   2 only 0-2 cm depth, 10 cm depth preferred 8462 

Norfolk-monit4 NFK503 190177 1278549 4/24/01 L20703-6   10 superseded by April-02 sample from this location 8463 

Norfolk-monit4 NFK504 190075 1278625 4/24/01 L20703-7   2 only 0-2 cm depth, 10 cm depth preferred 8464 

Norfolk-monit4 NFK504 190075 1278625 4/24/01 L20703-8   10 superseded by LDW-SS344 - 7 ft away 8465 

Norfolk-monit5 NFK501 190165 1278589 4/30/02 L23995-1   2 only 0-2 cm depth, 10 cm depth preferred 18461 

Norfolk-monit5 NFK501 190165 1278589 4/30/02 L23995-2   10 superseded by LDW-SS343 - 4 ft away 18462 

Norfolk-monit5 NFK502 190156 1278513 4/30/02 L23995-3   2 only 0-2 cm depth, 10 cm depth preferred 18463 

Norfolk-monit5 NFK502 190156 1278513 4/30/02 L23995-4   10 superseded by LDW-SS342 - 3 ft away 18464 

Norfolk-monit5 NFK503 190177 1278545 4/30/02 L23995-5   2 only 0-2 cm depth, 10 cm depth preferred 18465 

Norfolk-monit5 NFK504 190074 1278622 4/30/02 L23995-7   2 only 0-2 cm depth, 10 cm depth preferred 18467 

Norfolk-monit5 NFK504 190074 1278622 4/30/02 L23995-8   10 superseded by LDW-SS344 - 9 ft away 18468 

Norfolk-monit6 NFK501 190167 1278586 4/23/03 L28052-1   2 only 0-2 cm depth, 10 cm depth preferred 18744 

Norfolk-monit6 NFK501 190167 1278586 4/23/03 L28052-2   10 superseded by LDW-SS343 - 4 ft away 18745 

Norfolk-monit6 NFK502 190156 1278511 4/23/03 L28052-3   2 only 0-2 cm depth, 10 cm depth preferred 18746 

Norfolk-monit6 NFK502 190156 1278511 4/23/03 L28052-4   10 superseded by LDW-SS342 - 5 ft away 18747 
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EVENT NAME LOCATION NAME NORTHINGa EASTINGa 
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DEPTH 
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NO. 

Norfolk-monit6 NFK503 190197 1278543 4/23/03 L28052-5   2 only 0-2 cm depth, 10 cm depth preferred 18748 

Norfolk-monit6 NFK503 190197 1278543 4/23/03 L28052-6   10 superseded by LDW-SS341 - 4 ft away 18749 

Norfolk-monit6 NFK504 190076 1278622 4/23/03 L28052-7   2 only 0-2 cm depth, 10 cm depth preferred 18750 

Norfolk-monit6 NFK504 190076 1278622 4/23/03 L28052-8   10 superseded by LDW-SS344 - 7 ft away 18751 

Norfolk-monit7 NFK501 190169 1278589 4/5/04 L31635-1   2 only 0-2 cm depth, 10 cm depth preferred 18752 

Norfolk-monit7 NFK501 190169 1278589 4/5/04 L31635-2   10 superseded by LDW-SS343 - 1 ft away 18753 

Norfolk-monit7 NFK502 190156 1278515 4/5/04 L31635-3   2 only 0-2 cm depth, 10 cm depth preferred 18754 

Norfolk-monit7 NFK502 190156 1278515 4/5/04 L31635-4   10 superseded by LDW-SS342 - 2 ft away 18755 

Norfolk-monit7 NFK503 190194 1278543 4/5/04 L31635-5   2 only 0-2 cm depth, 10 cm depth preferred 18756 

Norfolk-monit7 NFK503 190194 1278543 4/5/04 L31635-6   10 superseded by LDW-SS341 - 2 ft away 18757 

Norfolk-monit7 NFK504 190079 1278627 4/5/04 L31635-7   2 only 0-2 cm depth, 10 cm depth preferred 18758 

Norfolk-monit7 NFK504 190079 1278627 4/5/04 L31635-8   10 superseded by LDW-SS344 - 3 ft away 18759 

Plant 2 RFI-1 SD-SWY07 195628 1275855 6/13/95 SD-SWY07-0000   9 superseded by Plant2-Transformer Phase1 loc. 
SD-SWY17. Exclude 587 

Plant 2 RFI-2b SD-DUW83 195679 1275624 4/3/96 SD2B-DUW83-
0000   9 sample inside 1999 USACE dredge - exclude 668 

Plant 2 RFI-2b SD-DUW90 195533 1275877 4/4/96 SD2B-DUW90-
0000   9 superseded by Jorgenson August 2004 loc SD-

343-S - exclude 675 

Plant 2 RFI-2b SD-DUW92 195387 1275932 4/2/96 SD2B-DUW92-
0000   9 superseded by Jorgenson August 2004 loc SD-

320-S - exclude 677 

PSAMP/NOAA98 203 208455 1266636 6/22/98 203   2 not acceptable for all phase 2 uses - insufficient 
QA/QC available - exclude 1997 

PSAMP/NOAA98 204 208272 1267209 6/22/98 204   2 not acceptable for all phase 2 uses - insufficient 
QA/QC available - exclude 1998 

PSAMP/NOAA98 205 202467 1269112 6/23/98 205   2 not acceptable for all phase 2 uses - insufficient 
QA/QC available - exclude 1999 

Rhône-Poulenc RFI-1 A11-01 192748 1276772 3/3/94 RPL-A11-01-01   15 not acceptable for all phase 2 uses - insufficient 
QA/QC available - exclude 1462 

Rhône-Poulenc RFI-1 A11-02 192817 1276678 3/3/94 RPL-A11-02-01   15 not acceptable for all phase 2 uses - insufficient 
QA/QC available - exclude 1460 

Rhône-Poulenc RFI-1 A11-03 192906 1276719 3/3/94 RPL-A11-03-01   15 not acceptable for all phase 2 uses - insufficient 
QA/QC available - exclude 1458 

Rhône-Poulenc RFI-1 A11-03 192906 1276719 3/3/94 RPL-A11-08-01 duplicate 15 not acceptable for all phase 2 uses - insufficient 
QA/QC available - exclude 1449 

Rhône-Poulenc RFI-1 A11-04 193038 1276583 3/3/94 RPL-A11-04-01   15 not acceptable for all phase 2 uses - insufficient 
QA/QC available - exclude 1447 

Rhône-Poulenc RFI-1 A11-05 193145 1276637 3/3/94 RPL-A11-05-01   15 not acceptable for all phase 2 uses - insufficient 
QA/QC available - exclude 1455 

Rhône-Poulenc RFI-1 A11-06 193383 1276536 3/3/94 RPL-A11-06-01   15 not acceptable for all phase 2 uses - insufficient 
QA/QC available - exclude 1453 

Rhône-Poulenc RFI-1 A11-07 193521 1276514 3/3/94 RPL-A11-07-01   15 not acceptable for all phase 2 uses - insufficient 
QA/QC available - exclude 1451 
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EVENT NAME LOCATION NAME NORTHINGa EASTINGa 
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DEPTH 
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NO. 

Rhône-Poulenc RFI-2 A11-05 193145 1276637 8/18/94 RPL-A11-05-02   2 superseded by LDW-SS126, 2 ft away 1454 

Rhône-Poulenc RFI-2 A11-05 193145 1276637 8/18/94 RPL-A11-10-02 field 
duplicate 2 superseded by LDW-SS126, 2 ft away 1448 

Rhône-Poulenc RFI-3 06-intsed-2 193293 1276681 7/1/96 06-intsed-2   10 superseded by RhônePoulenc2004 loc. SH-04 - 
exclude 18402 

Rhône-Poulenc RFI-3 07-intsed-1 193466 1276645 7/1/96 07-intsed-1   10 superseded by RhônePoulenc2004 loc. SH-02 - 
exclude 18403 

 

DQO – data quality objective 

Note: Sampling location coordinates are Washington State Plane North, US survey ft, NAD83. 

Ecology – Washington State Department of Ecology 
EPA – US Environmental Protection Agency 
ID – identification  
KC – King County 
LDW – Lower Duwamish Waterway 
NOAA – National Oceanic and Atmospheric Administration 
QA – quality assurance 

QC – quality control 
RI – remedial investigation 
RFI – RCRA facility investigation 
SI – site investigation 
RCRA – Resource Conservation and Recovery Act 
USACE – US Army Corps of Engineers 
WQA – water quality assessment 
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E.3 Data Management Rules 

E.3.1 AVERAGING DUPLICATE OR REPLICATE SAMPLES 
Chemical concentrations obtained from the analysis of laboratory duplicates or 
replicates (two or more analyses on the same sample) were averaged for a closer 
representation of the “true” concentration as compared to the results of a single 
analysis. Averaging rules were dependent on whether the individual results were 
detected concentrations or reporting limits (RLs) for undetected analytes. If all 
concentrations were detects for a given parameter, the values were simply averaged 
arithmetically. If all concentrations were undetected for a given parameter, the 
minimum RL was reported. If the concentrations were a mixture of detected 
concentrations and RLs, any two or more detected concentrations were averaged 
arithmetically and RLs were ignored. If there was a single detected concentration and 
one or more RLs, the detected concentration was reported. The latter two rules were 
applied regardless of whether the RLs were higher or lower than the detected 
concentration.  

Identical averaging rules were applied in situations where multiple sediment samples 
were collected from the same location at the same time, such as field duplicate samples, 
or when multiple sediment samples were collected at a single location (i.e., a location 
with specific x and y coordinates) within a 6-month period. In these instances, a single 
“average” result for each chemical was generated for that sediment sampling location.  

E.3.2 SELECTION OF BEST RESULTS 
In some instances, the laboratory generates more than one result for a chemical for a 
given sample. Multiple results can occur for several reasons, including: 1) the original 
result did not meet the laboratory’s internal quality control (QC) guidelines, and a 
reanalysis was performed; 2) the original result did not meet other project data quality 
objectives, such as a sufficiently low RL, and a reanalysis was performed; or 3) two 
different analytical methods were used for that chemical. In each case, a single best 
result was selected for use. The procedures for selecting the best result differed 
depending on whether a single or multiple analytical methods were used for that 
chemical.  

For the same analytical method, if the results were: 

 Detected and not qualified, then the result from the lowest dilution was selected, 
unless multiple results from the same dilution were available, in which case, the 
result with the highest concentration was selected. 

 A combination of estimated and unqualified detected results, then the 
unqualified result was selected. This situation most commonly occurred when 
the original result was outside of the calibration range, thus requiring a dilution. 
The diluted result within the calibration range is preferentially selected. 
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 All estimated, then the “best result” was selected using best professional 
judgment in consideration of the rationale for qualification. For example, a result 
qualified based on laboratory replicate results outside of QC objectives for 
precision would be preferred to a qualified result that was outside the calibration 
range. 

 A combination of detected and undetected results, then the detected result was 
selected. If there was more than one detected result, the applicable rules for 
multiple results (as discussed above) were followed. 

 All undetected results, then the lowest RL was selected. 

If the multiple results were from different analytical methods, then the result from the 
preferred method specified in the quality assurance project plan (QAPP) or based on the 
consensus of the professional opinions of project chemists was selected.  

 The following rules were applied to multiple results from the analyses of a single 
sample by different analytical methods: 

 For detected concentrations analyzed by the semivolatile organic compound 
(SVOC) full-scan and selected ion monitoring (SIM) methods, the highest 
detected concentration was selected. If the result by one method was detected 
and the result by the other method was not detected, then the detected result was 
selected for reporting, regardless of the method. If results were reported as non-
detected by both methods, the undetected result with the lowest RL was selected. 
The SIM method is more analytically sensitive than the full-scan SVOC method, 
and the undetected results were generally reported at a lower RL by the SIM 
method than by the full-scan method. Therefore, the SIM method was selected 
for non-detected results unless an analytical dilution or analytical interferences 
elevated the SIM RL above the SVOC full-scan RL.  

 Hexachlorobenzene and hexachlorocyclopentadiene were analyzed by US 
Environmental Protection Agency (EPA) Methods 8081A, 8270, and 8270-SIM. 
The result from the method with the greatest sensitivity (i.e., lowest RL) was 
selected if all results were undetected. EPA Method 8081A results were generally 
selected, when available, because the standard laboratory RLs from this analysis 
are significantly lower than those from EPA Methods 8270 and 8270-SIM. When 
chemicals were detected, the detected result with the highest concentration was 
selected unless the detected concentration was qualified as estimated or 
tentatively identified, in which case the rule designating treatment of qualified 
and unqualified data would apply. 

 A subset of the fish and crab tissue samples were analyzed for bis(2-ethylhexyl) 
phthalate using EPA Method 8270D and for pentachlorophenol using EPA 
Method 8041, with a silica gel cleanup, to achieve RLs lower than those achieved 
in the original analyses using EPA Method 8270-SIM. The re-analysis results for 
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these two analytes were selected for reporting because of the greater sensitivity 
of the re-analysis methods for these analytes. 

E.3.3 SIGNIFICANT FIGURES AND ROUNDING 
The analytical laboratories reported results with various numbers of significant figures 
depending on the instrument, parameter, and the concentration relative to the RL. The 
reported (or assessed) precision of each observation was explicitly stored in the project 
database as a record of the number of significant figures assigned by the laboratory. The 
tracking of significant figures became important when calculating averages and 
performing other data summaries.  

When a calculation involved addition, such as totaling polychlorinated biphenyls 
(PCBs) or polycyclic aromatic hydrocarbons (PAHs), the calculation was only as precise 
as the least precise number that went into the calculation. For example (assuming two 
significant figures): 

210 + 19 = 229, but this would be reported as 230 because 19 is only reported to 2 
significant digits, and the enhanced precision of the trailing zero in the number 210 is 
not significant. 

When a calculation involved multiplication or division, such as carbon normalization, 
the original figures for each value were carried through the calculation (i.e., individual 
values were not adjusted to a standard number of significant figures; instead, the 
appropriate adjustment was made to the resultant value at the end of the calculation). 
The result was rounded at the end of the calculation to reflect the value used in the 
calculation with the fewest significant figures. For example: 

59.9 x 1.2 = 71.88 would be reported as 72 because there are two significant figures in 
the number 1.2. 

When rounding, if the number following the last significant figure was less than 5, the 
digit was left unchanged. If the number following the last significant figure was equal 
to or greater than 5, the digit was increased by 1. 

E.3.4 CALCULATING TOTALS 
Total PCBs, total DDTs (dichlorodiphenyltrichloroethane), total PAHs, and total 
chlordane were calculated by summing the detected values for the individual 
components (i.e., Aroclor mixtures or individual congeners for total PCBs, DDT isomers 
for total DDTs, specific individual PAH compounds for total PAHs, and specific 
individual chlordane compounds for total chlordane). For individual samples in which 
none of the individual components was detected, the total value was given a value 
equal to the highest RL of an individual component, and assigned a U-qualifier, 
indicating no detected concentrations. 
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E.3.5 CALCULATION OF PCB CONGENER TOXIC EQUIVALENTS  
PCB congener toxic equivalents (TEQs) were calculated using the World Health 
Organization (WHO) consensus toxic equivalency factor (TEF) values for fish, birds, 
and mammals (Van den Berg et al. 1998; Van den Berg et al. 2006) as presented in Table 
E.3-1. The TEQ was calculated as the sum of each PCB congener concentration 
multiplied by the corresponding TEF value. When the PCB congener concentration was 
reported as non-detected, then the TEF was multiplied by half the RL. 

Table E.3-1. PCB congener TEF values 
PCB CONGENER 

NUMBER 
TEF VALUE FOR FISH 

(unitless)a 
TEF VALUE FOR BIRDS 

(unitless)a 
TEF VALUE FOR MAMMALS  

(unitless)
77 

b 

0.0001 0.05 0.0001 

81 0.0005 0.1 0.0003 

105 <0.000005 0.0001 0.00003 

114 <0.000005 0.0001 0.00003 

118 <0.000005 0.00001 0.00003 

123 <0.000005 0.00001 0.00003 

126 0.005 0.1 0.1 

156 <0.000005 0.0001 0.00003 

157 <0.000005 0.0001 0.00003 

167 <0.000005 0.00001 0.00003 

169 0.00005 0.001 0.03 

189 <0.000005 0.00001 0.00003 
a From Van den Berg et al. (1998). 
b

PCB – polychlorinated biphenyl 
 From Van den Berg et al. (2006). 

TEF – toxic equivalency factor 

E.3.6 CALCULATION OF DIOXIN/FURAN CONGENER TEQS 
Dioxin/furan congener TEQs were calculated using the WHO consensus TEF values for 
fish, birds, and mammals (Van den Berg et al. 1998; Van den Berg et al. 2006) as 
presented in Table E.3-2. The TEQ was calculated as the sum of each dioxin/furan 
congener concentration multiplied by the corresponding TEF value. When the 
dioxin/furan congener concentration was reported as undetected, then the TEF was 
multiplied by half the RL. 
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Table E.3-2. Dioxin/furan congener TEF values   

DIOXIN/FURAN CONGENER 

TEF VALUE  
FOR FISH  

(unitless)a 

TEF VALUE  
FOR BIRDS  

(unitless)a 

TEF VALUE FOR  
MAMMALS 

(unitless)
1,2,3,4,6,7,8-Heptachlorodibenzofuran 

b 
0.01 0.01 0.01 

1,2,3,4,6,7,8-Heptachlorodibenzo-p-dioxin 0.001 <0.001 0.01 

1,2,3,4,7,8,9-Heptachlorodibenzofuran 0.01 0.01 0.01 

1,2,3,4,7,8-Hexachlorodibenzofuran 0.1 0.1 0.1 

1,2,3,4,7,8-Hexachlorodibenzo-p-dioxin 0.5 0.05 0.1 

1,2,3,6,7,8-Hexachlorodibenzofuran 0.1 0.1 0.1 

1,2,3,6,7,8-Hexachlorodibenzo-p-dioxin 0.01 0.01 0.1 

1,2,3,7,8,9-Hexachlorodibenzofuran 0.1 0.1 0.1 

1,2,3,7,8,9-Hexachlorodibenzo-p-dioxin 0.01 0.1 0.1 

1,2,3,7,8-Pentachlorodibenzofuran 0.05 0.1 0.03 

1,2,3,7,8-Pentachlorodibenzo-p-dioxin 1 1 1 

2,3,4,6,7,8-Hexachlorodibenzofuran 0.1 0.1 0.1 

2,3,4,7,8-Pentachlorodibenzofuran 0.5 1 0.3 

2,3,7,8-Tetrachlorodibenzofuran 0.05 1 0.1 

2,3,7,8-Tetrachlorodibenzo-p-dioxin 1 1 1 

Octachlorodibenzofuran <0.0001 0.0001 0.0003 

Octachlorodibenzo-p-dioxin <0.0001 0.0001 0.0003 
a From Van den Berg et al. (1998). 
b

TEF – toxic equivalency factor 
 From Van den Berg et al. (2006). 

E.3.7 CALCULATION OF CARCINOGENIC POLYCYCLIC AROMATIC HYDROCARBONS  
Carcinogenic polycyclic aromatic hydrocarbons (cPAH) values were calculated using 
potency equivalency factor (PEF) values (California EPA 1994) based on the individual 
PAH component’s relative toxicity to benzo(a)pyrene. PEF values are presented in 
Table E.3-3. The cPAH was calculated as the sum of each individual PAH concentration 
multiplied by the corresponding PEF value. When the individual PAH component 
concentration was reported as non-detected, then the PEF was multiplied by half the 
RL. 
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Table E.3-3. cPAH PEF values  

CPAH 
PEF VALUE 
(unitless)

Benzo(a)pyrene 

a 
1 

Benzo(a)anthracene 0.1 

Benzo(b)fluoranthene 0.1 

Benzo(k)fluoranthene 0.1 

Chrysene 0.01 

Dibenz(a,h)anthracene 0.4 

Indeno(1,2,3-cd)pyrene 0.1 
a

cPAH – carcinogenic polycyclic aromatic hydrocarbon 

 PEFs for cPAHs were defined by the California Environmental Protection Agency, Office of Environmental Health 
Hazard Assessment (California EPA 1994). PEFs are available for PAHs that were not analyzed in LDW 
sediments. The PEFs for these compounds are not shown here and were not used in the RI. The PEF was 
determined by California EPA by dividing the inhalation unit risk factor for this compound by the inhalation unit 
risk factor for benzo[a]pyrene. 

PEF – potency equivalency factor 

 

E.3.8 REFERENCES 
California EPA. 1994. Health effects of benzo(a)pyrene. Office of Environmental Health 

Hazard Assessment, California Environmental Protection Agency, Berkeley, CA. 
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Tritscher A, Tuomisto J, Tysklind M, Walker N, Peterson RE. 2006. The 2005 
World Health Organization reevaluation of human and mammalian toxic 
equivalency factors for dioxins and dioxin-like compounds. Tox Sci 93(2):223-
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E.4 Total PCB Data for Fish and Crab Tissue Composite Samples 

Tables E.4-1 and E.4-2 present total PCB concentrations (Aroclor sum), lipid percents, 
and lipid-normalized PCB concentrations (Aroclor sum) for fish and crab tissue samples 
collected in 2004 and 2005, respectively. Tables E.4-3 through E.4-5 present total PCB 
concentrations (PCB congener sum), lipid percents, and lipid-normalized PCB 
concentrations (PCB congener sum) for each composite fish and crab tissue sample 
collected in 2004, 2005, and 2007, respectively. The data are shown in Figures E.4-1 
through E.4-12.  

Table E.4-1. Concentrations of PCBs (Aroclor sum) and lipids in LDW fish and 
crab tissue samples collected in 2004 

TISSUE TYPE AREA SAMPLE ID 

TOTAL 
PCBS  

(µg/kg ww) 
LIPID 
(%) 

LIPID-
NORMALIZED 

PCBS  

(mg/kg lipid)

English sole – 
whole body 

a 

T1 

LDW-T1-M-ES-WB-comp-1 2,700 4.3 63 

LDW-T1-M-ES-WB-comp-2 3,000 5.0 60 

LDW-T1-M-ES-WB-comp-3 4,200 6.8 62 

LDW-T1-M-ES-WB-comp-4 4,200 5.7 74 

LDW-T1-M-ES-WB-comp-5 3,100 5.3 58 

LDW-T1-M-ES-WB-comp-6 4,700 6.3 75 

T2 

LDW-T2-M-ES-WB-comp-1 4,200 8.7 48 

LDW-T2-M-ES-WB-comp-2 3,900 6.6 59 

LDW-T2-M-ES-WB-comp-3 4,200 J 7.6 55 J 

LDW-T2-M-ES-WB-comp-4 3,600 6.2 58 

LDW-T2-M-ES-WB-comp-5 3,900 7.6 51 

LDW-T2-M-ES-WB-comp-6 3,300 5.7 58 

T3 

LDW-T3-M-ES-WB-comp-1 3,500 6.6 53 

LDW-T3-M-ES-WB-comp-2 1,870 4.7 40 

LDW-T3-M-ES-WB-comp-3 4,300 5.5 78 

LDW-T3-M-ES-WB-comp-4 1,720 3.5 49 

LDW-T3-M-ES-WB-comp-5 1,320 2.6 51 

LDW-T3-M-ES-WB-comp-6 2,700 6.2 44 

T4 

LDW-T4-M-ES-WB-comp-1 1,800 5.9 31 

LDW-T4-M-ES-WB-comp-2 1,660 6.2 27 

LDW-T4-M-ES-WB-comp-3 1,640 4.8 34 

Starry flounder – 
whole body T4 

LDW-T4-M-SF-WB-comp-1 660 2.1 31 

LDW-T4-M-SF-WB-comp-2 450 2.1 21 

LDW-T4-M-SF-WB-comp-3 600 2.5 24 
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TISSUE TYPE AREA SAMPLE ID 

TOTAL 
PCBS  

(µg/kg ww) 
LIPID 
(%) 

LIPID-
NORMALIZED 

PCBS  

(mg/kg lipid)

English sole – fillet 

a 

T1 
LDW-T1-M-ES-FL-comp-1 1,600 3.1 52 

LDW-T1-M-ES-FL-comp-2 1,330 2.6 51 

T2 
LDW-T2-M-ES-FL-comp-1 2,010 3.4 59 

LDW-T2-M-ES-FL-comp-2 1,840 4.3 43 

T3 
LDW-T3-M-ES-FL-comp-1 850 1.6 53 

LDW-T3-M-ES-FL-comp-2 1,640 3.6 46 

T4 LDW-T4-M-ES-FL-comp-1 710 1.7 42 

Starry flounder – 
fillet T4 LDW-T4-M-SF-FL-comp-1 450 2.6 17 

Pacific staghorn 
sculpin – whole 
body 

T1 

LDW-T1-A-PS-WB-comp-1 580 2.1 28 

LDW-T1-B-PS-WB-comp-1 620 J 2.3 27 J 

LDW-T1-C-PS-WB-comp-1 750 J 1.8 42 J 

LDW-T1-D-PS-WB-comp-1 750 2.4 31 

LDW-T1-E-PS-WB-comp-1 790 2.4 33 

LDW-T1-F-PS-WB-comp-1 860 2.4 36 

T2 

LDW-T2-A-PS-WB-comp-1 620 2.2 28 

LDW-T2-B-PS-WB-comp-1 710 2.4 30 

LDW-T2-C-PS-WB-comp-1 660 J 2.7 24 J 

LDW-T2-D-PS-WB-comp-1 660 2.3 29 

LDW-T2-E-PS-WB-comp-1 1,260 2.3 55 

LDW-T2-F-PS-WB-comp-1 720 1.8 40 

T3 

LDW-T3-A-PS-WB-comp-1 830 2.1 40 

LDW-T3-B-PS-WB-comp-1 1,220 1.9 64 

LDW-T3-C-PS-WB-comp-1 810 1.8 45 

LDW-T3-D-PS-WB-comp-1 2,800 1.8 160 

LDW-T3-E-PS-WB-comp-1 1,180 2.0 59 

LDW-T3-F-PS-WB-comp-1 2,300 1.9 120 

T4 

LDW-T4-A-PS-WB-comp-1 660 2.4 28 

LDW-T4-B-PS-WB-comp-1 780 2.2 35 

LDW-T4-C-PS-WB-comp-1 510 1.3 39 

LDW-T4-D-PS-WB-comp-1 1,330 2.5 53 

LDW-T4-D-PS-WB-comp-2 710 2.2 32 

LDW-T4-E-PS-WB-comp-1 670 1.8 37 
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TISSUE TYPE AREA SAMPLE ID 

TOTAL 
PCBS  

(µg/kg ww) 
LIPID 
(%) 

LIPID-
NORMALIZED 

PCBS  

(mg/kg lipid)

Shiner surfperch – 
whole body 

a 

T1 

LDW-T1-A-SS-WB-comp-1 970 5.0 19 

LDW-T1-B-SS-WB-comp-1 1,120 J 2.7 41 J 

LDW-T1-C-SS-WB-comp-1 1,670 4.1 41 

LDW-T1-D-SS-WB-comp-1 1,830 3.3 55 

LDW-T1-E-SS-WB-comp-1 1,270 2.3 55 

LDW-T1-F-SS-WB-comp-1 1,460 2.8 52 

T2 

LDW-T2-A-SS-WB-comp-1 1,590 4.4 36 

LDW-T2-B-SS-WB-comp-1 1,570 2.5 63 

LDW-T2-C-SS-WB-comp-1 1,260 2.6 48 

LDW-T2-D-SS-WB-comp-1 1,450 3.8 38 

LDW-T2-E-SS-WB-comp-1 18,400 J 5.6 330 J 

LDW-T2-F-SS-WB-comp-1 1,620 4.9 33 

T3 

LDW-T3-A-SS-WB-comp-1 1,280 3.7 35 

LDW-T3-B-SS-WB-comp-1 2,600 5.6 46 

LDW-T3-C-SS-WB-comp-1 1,410 3.4 41 

LDW-T3-D-SS-WB-comp-1 4,000 3.8 110 

LDW-T3-E-SS-WB-comp-1 8,800 3.1 280 

LDW-T3-F-SS-WB-comp-1 4,900 4.6 110 

T4 

LDW-T4-A-SS-WB-comp-1 640 3.0 21 

LDW-T4-B-SS-WB-comp-1 960 3.3 29 

LDW-T4-B-SS-WB-comp-2 880 5.6 16 

LDW-T4-C-SS-WB-comp-1 920 5.3 17 

LDW-T4-C-SS-WB-comp-2 660 3.2 21 

LDW-T4-D-SS-WB-comp-1 710 4.3 17 

Pile perch – fillet All areas LDW-M-M-PP-FL-comp-1 300 1.1 27 

Striped perch – 
fillet 

T3 and 
T4 LDW-M-M-SP-FL-comp-1 630 1.4 45 

Dungeness crab – 
edible meat 

T1 

LDW-T1-M-DC-EM-comp-1 207 J 0.34 61 J 

LDW-T1-M-DC-EM-comp-2 206 J 0.39 53 J 

LDW-T1-M-DC-EM-comp-3 290 0.28 100 

T3 

LDW-T3-M-DC-EM-comp-1 226 0.23 98 

LDW-T3-M-DC-EM-comp-2 300 0.40 75 

LDW-T3-M-DC-EM-comp-3 212 0.47 45 

T4 LDW-T4-M-DC-EM-comp-1 240 J 0.72 33 J 

Dungeness crab – 
hepatopancreas 

T1 LDW-T1-M-DC-HP-comp-1 4,000 4.6 87 

T3 LDW-T3-M-DC-HP-comp-1 4,500 6.3 71 

T4 LDW-T4-M-DC-HP-comp-1 5,500 7.9 70 
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TISSUE TYPE AREA SAMPLE ID 

TOTAL 
PCBS  

(µg/kg ww) 
LIPID 
(%) 

LIPID-
NORMALIZED 

PCBS  

(mg/kg lipid)

Dungeness crab – 
whole body 
(calculated)

a 

T1 

b 

LDW-T1-M-DC-WB-comp-1 Calculated 1,400 JM 1.7 M 82 JM 

LDW-T1-M-DC-WB-comp-2 Calculated 1,400 JM 1.7 M 82 JM 

LDW-T1-M-DC-WB-comp-3 Calculated 1,400 M 1.6 M 88 M 

T3 

LDW-T3-M-DC-WB-comp-1 Calculated 1,600 M 2.1 M 76 M 

LDW-T3-M-DC-WB-comp-2 Calculated 1,600 M 2.2 M 73 M 

LDW-T3-M-DC-WB-comp-3 Calculated 1,500 M 2.3 M 65 M 

T4 LDW-T4-M-DC-WB-comp-1 Calculated 1,900 JM 2.9 M 66 JM 

Slender crab – 
edible meat 

T1 

LDW-T1-M-SC-EM-comp-1 390 J 0.74 53 J 

LDW-T1-M-SC-EM-comp-2 220 0.54 41 

LDW-T1-M-SC-EM-comp-3 210 J 0.43 49 J 

T2 

LDW-T2-M-SC-EM-comp-1 180 0.23 78 

LDW-T2-M-SC-EM-comp-2 210 J 0.41 51 J 

LDW-T2-M-SC-EM-comp-3 260 J 0.43 60 J 

LDW-T2-M-SC-EM-comp-4 108 0.47 23 

LDW-T2-M-SC-EM-comp-5 230 J 0.34 68 J 

LDW-T2-M-SC-EM-comp-6 180 J 0.26 69 J 

T3 

LDW-T3-M-SC-EM-comp-1 146 0.52 28 

LDW-T3-M-SC-EM-comp-2 168 0.51 33 

LDW-T3-M-SC-EM-comp-3 220 0.45 49 

Slender crab – 
hepatopancreas 

T1 LDW-T1-M-SC-HP-comp-1 1,490 J 1.9 78 J 

T2 
LDW-T2-M-SC-HP-comp-1 1,950 J 2.7 72 J 

LDW-T2-M-SC-HP-comp-2 2,190 J 3.6 61 J 

T3 LDW-T3-M-SC-HP-comp-1 1,640 2.2 75 

Slender crab – 
whole body 
(calculated)

T1 

b 

LDW-T1-M-SC-WB-comp-1 Calculated 731 JM 1.1 M 66 JM 

LDW-T1-M-SC-WB-comp-2 Calculated 614 JM 0.96 M 64 JM 

LDW-T1-M-SC-WB-comp-3 Calculated 607 JM 0.89 M 68 JM 

T2 

LDW-T2-M-SC-WB-comp-1 Calculated 729 JM 1.0 M 73 JM 

LDW-T2-M-SC-WB-comp-2 Calculated 749 JM 1.1 M 68 JM 

LDW-T2-M-SC-WB-comp-3 Calculated 784 JM 1.1 M 71 JM 

LDW-T2-M-SC-WB-comp-4 Calculated 753 JM 1.4 M 54 JM 

LDW-T2-M-SC-WB-comp-5 Calculated 838 JM 1.4 M 60 JM 

LDW-T2-M-SC-WB-comp-6 Calculated 803 JM 1.3 M 62 JM 

T3 

LDW-T3-M-SC-WB-comp-1 Calculated 609 M 1.0 M 61 M 

LDW-T3-M-SC-WB-comp-2 Calculated 624 M 1.0 M 62 M 

LDW-T3-M-SC-WB-comp-3 Calculated 660 M 0.99 M 67 M 

a Lipid-normalized concentrations (in units of mg PCBs/kg lipid) represent the wet-weight total PCB concentration 
(in units of mg/kg ww) divided by the decimal fraction corresponding to the percent lipid (e.g., 2.0% lipid = 0.02). 
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b

J – estimated concentration 

 Data from composite hepatopancreas samples were mathematically combined with data from composite 
samples of edible meat to form composite samples of whole body crab (i.e., edible meat plus hepatopancreas). 
Concentrations in whole-body crab were calculated assuming 69% (by weight) edible meat and 31% 
hepatopancreas, based on the relative weights of these tissues in a 16.6-cm Dungeness crab dissected by 
Windward in 2004 (unpublished data). 

JM – calculated concentration from an estimated concentration 
LDW – Lower Duwamish Waterway 
M – calculated concentration 
PCB – polychlorinated biphenyl 
ww – wet weight 
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Table E.4-2. Concentrations of total PCBs (Aroclor sum) and lipids in LDW 
fish and crab tissue samples collected in 2005 

TISSUE TYPE AREA SAMPLE ID 

TOTAL 
PCBS  

(µg/kg ww) 
LIPID 
(%) 

LIPID-
NORMALIZED 

PCBS  

(mg/kg 
lipid)

English sole – fillet 
(skin on) 

a 

T1 

LDW-05-T1-M-ES-FL-Comp1 1,150 2.95 39 

LDW-05-T1-M-ES-FL-Comp2 1,450 5.09 28 

LDW-05-T1-M-ES-FL-Comp3 920 3.03 30 

T2 

LDW-05-T2-M-ES-FL-Comp1 890 3.91 23 

LDW-05-T2-M-ES-FL-Comp2 1,400 4.62 30 

LDW-05-T2-M-ES-FL-Comp3 850 3.42 25 

T3 

LDW-05-T3-M-ES-FL-Comp1 860 4.12 21 

LDW-05-T3-M-ES-FL-Comp2 450 2.04 22 

LDW-05-T3-M-ES-FL-Comp3 720 3.26 22 

T4 LDW-05-T4-M-ES-FL-Comp1 530 2.82 19 

English sole – 
remainder 

T1 

LDW-05-T1-M-ES-RM-Comp1 2,100 7.81 27 

LDW-05-T1-M-ES-RM-Comp2 1,900 6.93 27 

LDW-05-T1-M-ES-RM-Comp3 1,540 5.51 28 

T2 

LDW-05-T2-M-ES-RM-Comp1 2,100 7.03 30 

LDW-05-T2-M-ES-RM-Comp2 1,900 5.50 35 

LDW-05-T2-M-ES-RM-Comp3 2,000 6.84 29 

T3 

LDW-05-T3-M-ES-RM-Comp1 2,700 10.4 26 

LDW-05-T3-M-ES-RM-Comp2 730 3.92 19 

LDW-05-T3-M-ES-RM-Comp3 1,140 6.67 17 

T4 LDW-05-T4-M-ES-RM-Comp1 1,130 8.24 14 

English sole – whole 
body 

T1 

LDW-05-T1-M-ES-WB-Comp1 1,120 4.01 28 

LDW-05-T1-M-ES-WB-Comp2 2,200 4.42 50 

LDW-05-T1-M-ES-WB-Comp3 1,630 3.13 52 

T2 

LDW-05-T2-M-ES-WB-Comp1 2,200 4.89 45 

LDW-05-T2-M-ES-WB-Comp2 2,200 6.83 32 

LDW-05-T2-M-ES-WB-Comp3 2,400 6.23 39 

T3 

LDW-05-T3-M-ES-WB-Comp1 2,200 6.15 36 

LDW-05-T3-M-ES-WB-Comp2 880 4.77 18 

LDW-05-T3-M-ES-WB-Comp3 1,630 4.43 37 

T4 
LDW-05-T4-M-ES-WB-Comp1 1,180 5.62 21 

LDW-05-T4-M-ES-WB-Comp2 940 3.85 24 
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TISSUE TYPE AREA SAMPLE ID 

TOTAL 
PCBS  

(µg/kg ww) 
LIPID 
(%) 

LIPID-
NORMALIZED 

PCBS  

(mg/kg 
lipid)

English sole – whole 
body (calculated)

a 

T1 

b 

LDW-05-T1-M-ES-WB-Comp1 Calculated 1,770 M 6.14 M 29 M 

LDW-05-T1-M-ES-WB-Comp2 Calculated 1,700 M 6.12 M 28 M 

LDW-05-T1-M-ES-WB-Comp3 Calculated 1,310 M 4.60 M 28 M 

T2 

LDW-05-T2-M-ES-WB-Comp1 Calculated 1,620 M 5.79 M 28 M 

LDW-05-T2-M-ES-WB-Comp2 Calculated 1,700 M 5.10 M 33 M 

LDW-05-T2-M-ES-WB-Comp3 Calculated 1,590 M 5.62 M 28 M 

T3 

LDW-05-T3-M-ES-WB-Comp1 Calculated 1,860 M 7.53 M 25 M 

LDW-05-T3-M-ES-WB-Comp2 Calculated 610 M 3.09 M 20 M 

LDW-05-T3-M-ES-WB-Comp3 Calculated 950 M 5.14 M 18 M 

T4 LDW-05-T4-M-ES-WB-Comp1 Calculated 910 M 6.25 M 15 M 

Pacific staghorn 
sculpin – whole body 

T1 LDW-05-T1-C-PS-WB-Comp1 720 J 2.17 33 J 

T2 LDW-05-T2-E-PS-WB-Comp1 620 1.92 32 

T3 LDW-05-T3-F-PS-WB-Comp1 590 1.34 44 

T4 LDW-05-T4-C-PS-WB-Comp1 430 1.18 36 

Shiner surfperch – 
whole body 

T1 

LDW-05-T1-A-SS-WB-Comp1 720 5.75 13 

LDW-05-T1-B-SS-WB-Comp1 660 6.01 11 

LDW-05-T1-C-SS-WB-Comp1 880 5.08 17 

LDW-05-T1-D-SS-WB-Comp1 530 J 6.15 8.6 J 

LDW-05-T1-E-SS-WB-Comp1 960 J 6.16 16 J 

LDW-05-T1-F-SS-WB-Comp1 930 4.31 22 

T2 

LDW-05-T2-A-SS-WB-Comp1 770 5.70 14 

LDW-05-T2-B-SS-WB-Comp1 1,300 5.79 22 

LDW-05-T2-C-SS-WB-Comp1 2,000 4.74 42 

LDW-05-T2-D-SS-WB-Comp1 1,160 5.10 23 

LDW-05-T2-E-SS-WB-Comp1 1,900 5.99 32 

LDW-05-T2-F-SS-WB-Comp1 660 5.26 13 

T3 

LDW-05-T3-A-SS-WB-Comp1 1,500 4.98 30 

LDW-05-T3-B-SS-WB-Comp1 700 5.26 13 

LDW-05-T3-C-SS-WB-Comp1 1,250 5.59 22 

LDW-05-T3-D-SS-WB-Comp1 2,400 6.92 35 

LDW-05-T3-E-SS-WB-Comp1 820 5.21 16 

LDW-05-T3-F-SS-WB-Comp1 2,100 6.70 31 

T4 

LDW-05-T4-A-SS-WB-Comp1 600 6.16 9.7 

LDW-05-T4-B-SS-WB-Comp1 580 6.93 8.4 

LDW-05-T4-C-SS-WB-Comp1 600 6.16 9.7 

LDW-05-T4-D-SS-WB-Comp1 540 6.26 8.6 
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TISSUE TYPE AREA SAMPLE ID 

TOTAL 
PCBS  

(µg/kg ww) 
LIPID 
(%) 

LIPID-
NORMALIZED 

PCBS  

(mg/kg 
lipid)

Dungeness crab – 
edible meat 

a 
T1 LDW-05-T1-M-DC-EM-Comp1 20 U 0.191 J 10 U 

T3 LDW-05-T3-M-DC-EM-Comp1 20 U 0.146 J 14 U 

T4 LDW-05-T4-M-DC-EM-Comp1 20 U 0.232 J 8.6 U 

Dungeness crab – 
hepatopancreas 

T1 LDW-05-T1-M-DC-HP-Comp1 1,420 8.14 J 17 J 

T3 LDW-05-T3-M-DC-HP-Comp1 1,310 4.28 J 31 J 

T4 LDW-05-T4-M-DC-HP-Comp1 1,320 5.52 J 24 J 

Dungeness crab – 
whole body 
(calculated)

T1 

c 

LDW-05-T1-M-DC-WB-Comp1 Calculated 454 M 2.66 JM 17 JM 

T3 LDW-05-T3-M-DC-WB-Comp1 Calculated 420 M 1.43 JM 29 JM 

T4 LDW-05-T4-M-DC-WB-Comp1 Calculated 423 M 1.87 JM 23 JM 

Slender crab – 
edible meat T2 LDW-05-T2-M-SC-EM-Comp1 64 0.315 J 20 J 

Slender crab – 
hepatopancreas T2 LDW-05-T2-M-SC-HP-Comp1 660 2.47 J 27 J 

Slender crab – whole 
body (calculated) T2 c LDW-05-T2-M-SC-WB-Comp1 Calculated 250 M 0.983 JM 25 JM 

a Lipid-normalized concentrations (in units of mg PCBs/kg lipid) represent the wet-weight total PCB concentration 
(in units of mg/kg ww) divided by the decimal fraction corresponding to the percent lipid (e.g., 2.0% lipid = 0.02). 

b Concentrations in “whole body” samples were estimated using results from separate analyses of fillet and 
remainder composite samples (i.e., all remaining tissue and fluids after fillets were removed from the 
specimens). The estimated English sole “whole-body” concentrations were based on the relative weights and 
total PCB concentrations in skin-on fillet and remainder tissues. 

c

J – estimated concentration 

 Data from composite hepatopancreas samples were mathematically combined with data from composite 
samples of edible meat to form composite samples of whole body crab (i.e., edible meat plus hepatopancreas). 
Concentrations in whole-body crab were calculated assuming 69% (by weight) edible meat and 31% 
hepatopancreas, based on the relative weights of these tissues in a 16.6-cm Dungeness crab dissected by 
Windward in 2004 (unpublished data). 

JM – calculated concentration from an estimated concentration 
LDW – Lower Duwamish Waterway 
M – calculated concentration 
PCB – polychlorinated biphenyl 
U – not detected at the reporting limit shown 
ww – wet weight 
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Table E.4-3. Concentrations of total PCBs (Aroclor sum) and lipids in LDW 
fish and crab tissue samples collected in 2007  

TISSUE TYPE AREA SAMPLE ID 
TOTAL PCBS 
(µg/kg ww) 

LIPIDS 
(% ww) 

LIPID-
NORMALIZED 
TOTAL PCBS  

(mg/kg lipid)

English sole – 
whole body 

a 

T1 

LDW-07-T1-M-ES-WB-comp1 410 4.62 8.9 

LDW-07-T1-M-ES-WB-comp2 780 7.20 11 

LDW-07-T1-M-ES-WB-comp3 460 6.85 6.7 

LDW-07-T1-M-ES-WB-comp4 720 6.50 11 

LDW-07-T1-M-ES-WB-comp5 420 3.83 11 

LDW-07-T1-M-ES-WB-comp6 360 7.22 5.0 

T2 

LDW-07-T2-A-ES-WB-comp1 550 5.46 10 

LDW-07-T2-A-ES-WB-comp2 870 J 9.00 9.7 J 

LDW-07-T2-A-ES-WB-comp3 630 5.82 11 

LDW-07-T2-A-ES-WB-comp4 750 8.07 9.3 

LDW-07-T2-A-ES-WB-comp5 380 4.46 8.5 

LDW-07-T2-A-ES-WB-comp6 980 5.82 17 

T3 

LDW-07-T3-M-ES-WB-comp1 910 J 4.43 21 J 

LDW-07-T3-M-ES-WB-comp2 660 J 2.34 28 J 

LDW-07-T3-M-ES-WB-comp3 760 J 6.64 11 J 

LDW-07-T3-M-ES-WB-comp4 1,600 J 10.9 15 J 

LDW-07-T3-M-ES-WB-comp5 830 J 9.90 8.4 J 

LDW-07-T3-M-ES-WB-comp6 600 4.40 14 

T4 LDW-07-T4-M-ES-WB-comp1 300 4.62 6.5 

Shiner perch – 
whole body 

T1 

LDW-07-T1-A-SS-WB-comp1 200 J 2.57 7.8 J 

LDW-07-T1-B-SS-WB-comp1 220 J 2.20 10 J 

LDW-07-T1-C-SS-WB-comp1 360 J 4.94 7.3 J 

LDW-07-T1-D-SS-WB-comp1 250 1.80 14 

LDW-07-T1-E-SS-WB-comp1 270 J 3.99 6.8 J 

LDW-07-T1-F-SS-WB-comp1 310 J 3.30 9.4 J 

T2 

LDW-07-T2-A-SS-WB-comp1 320 J 2.90 11 J 

LDW-07-T2-B-SS-WB-comp1 290 J 4.40 6.6 J 

LDW-07-T2-C-SS-WB-comp1 400 J 3.32 12 J 

LDW-07-T2-D-SS-WB-comp1 400 J 4.86 8.2 J 

LDW-07-T2-E-SS-WB-comp1 470 J 4.46 11 J 

LDW-07-T2-F-SS-WB-comp1 610 J 4.31 14 J 
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TISSUE TYPE AREA SAMPLE ID 
TOTAL PCBS 
(µg/kg ww) 

LIPIDS 
(% ww) 

LIPID-
NORMALIZED 
TOTAL PCBS  

(mg/kg lipid)

Shiner perch – 
whole body (cont. 

a 

T3 

LDW-07-T3-A-SS-WB-comp1 430 J 3.70 12 J 

LDW-07-T3-B-SS-WB-comp1 780 J 4.41 18 J 

LDW-07-T3-C-SS-WB-comp1 520 J 4.54 11 J 

LDW-07-T3-D-SS-WB-comp1 780 J 3.79 21 J 

LDW-07-T3-E-SS-WB-comp1 740 J 3.43 22 J 

LDW-07-T3-F-SS-WB-comp1 1,330 J 4.94 27 J 

T4 

LDW-07-T4-A-SS-WB-comp1 260 J 4.78 5.4 J 

LDW-07-T4-B-SS-WB-comp1 300 J 3.62 8.3 J 

LDW-07-T4-C-SS-WB-comp1 290 J 4.16 7.0 J 

LDW-07-T4-D-SS-WB-comp1 410 J 4.77 8.6 J 

Starry flounder – 
whole body T4 

LDW-07-T4-M-SF-WB-comp1 240 3.29 7.3 

LDW-07-T4-M-SF-WB-comp2 170 0.917 19 

LDW-07-T4-M-SF-WB-comp3 156 1.64 9.5 

English sole – 
fillet with skin 

T1 

LDW-07-T1-M-ES-FL-comp1 270 3.00 9.0 

LDW-07-T1-M-ES-FL-comp2 500 4.11 12 

LDW-07-T1-M-ES-FL-comp3 260 2.85 9.1 

T2 

LDW-07-T2-A-ES-FL-comp1 350 3.14 11 

LDW-07-T2-A-ES-FL-comp2 170 2.14 7.9 

LDW-07-T2-A-ES-FL-comp3 360 3.63 9.9 

T3 

LDW-07-T3-M-ES-FL-comp1 490 3.26 15 

LDW-07-T3-M-ES-FL-comp2 380 2.96 13 

LDW-07-T3-M-ES-FL-comp3 340 1.77 19 

Starry flounder – 
fillet with skin T4 LDW-07-T4-M-SF-FL-comp1 63 2.23 2.8 

Dungeness crab – 
hepatopancreas 

T1 LDW-07-T1-M-DC-HP-comp1 280 3.72 7.5 

T3 

LDW-07-T3-M-DC-HP-comp1 420 4.56 9.2 

LDW-07-T3-M-DC-HP-comp2 520 6.00 8.7 

LDW-07-T3-M-DC-HP-comp3 1,020 6.87 15 

Dungeness crab – 
edible meat 

T1 LDW-07-T1-M-DC-EM-comp1 15 0.440 3.4 

T3 

LDW-07-T3-M-DC-EM-comp1 39 0.508 7.7 

LDW-07-T3-M-DC-EM-comp2 40 0.644 6.2 

LDW-07-T3-M-DC-EM-comp3 51 J 0.531 9.6 J 

Dungeness crab – 
whole body 
(calculated)

T1 

b  

LDW-07-T1-M-DC-WB-comp1 Calculated 97 M 1.46 M 6.6 M 

T3 

LDW-07-T3-M-DC-WB-comp1 Calculated 160 M 1.76 M 9.1 M 

LDW-07-T3-M-DC-WB-comp2 Calculated 190 M 2.30 M 8.3 M 

LDW-07-T3-M-DC-WB-comp3 Calculated 351 JM 2.50 M 14 JM 
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TISSUE TYPE AREA SAMPLE ID 
TOTAL PCBS 
(µg/kg ww) 

LIPIDS 
(% ww) 

LIPID-
NORMALIZED 
TOTAL PCBS  

(mg/kg lipid)

Slender crab – 
hepatopancreas 

a 

T1 

LDW-07-T1-M-SC-HP-comp1 480 2.79 17 

LDW-07-T1-M-SC-HP-comp2 480 1.71 28 

LDW-07-T1-M-SC-HP-comp3 660 1.64 40 

T2 

LDW-07-T2-M-SC-HP-comp1 250 3.90 6.4 

LDW-07-T2-M-SC-HP-comp2 270 4.10 6.6 

LDW-07-T2-M-SC-HP-comp3 270 3.07 8.8 

Slender crab – 
edible meat 

T1 

LDW-07-T1-M-SC-EM-comp1 41 0.444 9.2 

LDW-07-T1-M-SC-EM-comp2 41 J 0.428 9.6 J 

LDW-07-T1-M-SC-EM-comp3 48 J 0.408 12 J 

T2 

LDW-07-T2-M-SC-EM-comp1 40 0.592 6.8 

LDW-07-T2-M-SC-EM-comp2 27 0.452 6.0 

LDW-07-T2-M-SC-EM-comp3 46 J 0.628 7.3 J 

Slender crab – 
whole body 

(calculated)b

T1 

  

LDW-07-T1-M-SC-WB-comp1 Calculated 180 M 1.17 M 15 M 

LDW-07-T1-M-SC-WB-comp2 Calculated 180 JM 0.825 M 22 JM 

LDW-07-T1-M-SC-WB-comp3 Calculated 240 JM 0.790 M 30 JM 

T2 

LDW-07-T2-M-SC-WB-comp1 Calculated 110 M 1.62 M 6.8 M 

LDW-07-T2-M-SC-WB-comp2 Calculated 100 M 1.58 M 6.3 M 

LDW-07-T2-M-SC-WB-comp3 Calculated 120 JM 1.39 M 8.6 JM 

a Lipid-normalized concentrations (in units of mg PCBs/kg lipid) represent the wet-weight total PCB concentration 
(in units of mg/kg ww) divided by the decimal fraction corresponding to the percent lipid (e.g., 2.0% lipid = 0.02). 

b

J – estimated concentration 

 Data from composite hepatopancreas samples were mathematically combined with data from composite 
samples of edible meat to form composite samples of whole body crab (i.e., edible meat plus hepatopancreas). 
Concentrations in whole-body crab were calculated assuming 69% (by weight) edible meat and 31% 
hepatopancreas, based on the relative weights of these tissues in a 16.6-cm Dungeness crab dissected by 
Windward in 2004 (unpublished data).  

JM – calculated concentration from an estimated concentration 
LDW – Lower Duwamish Waterway 
 

M – calculated concentration 
PCB – polychlorinated biphenyl 
ww – wet weight 
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Table E.4-4. Concentrations of PCBs (PCB congener sum) and lipids in LDW 
fish and crab tissue samples collected in 2004 

TISSUE TYPE AREA SAMPLE ID 

TOTAL 
PCBS 

(μg/kg ww) 
LIPID 
(%) 

LIPID-NORMALIZED 
PCBS  

(mg PCBs/kg 
lipid)

English sole – fillet 

a 

T1 
LDW-T1-M-ES-FL-comp-2 858 J 2.6 33 J 

LDW-T1-M-ES-FL-comp-1 1,119 J 3.1 36 J 

T2 
LDW-T2-M-ES-FL-comp-2 1,265 J 4.3 29 J 

LDW-T2-M-ES-FL-comp-1 1,269 J 3.4 37 J 

T3 
LDW-T3-M-ES-FL-comp-1 641 J 1.6 40 J 

LDW-T3-M-ES-FL-comp-2 1,023 J 3.6 28 J 

T4 LDW-T4-M-ES-FL-comp-1 510 J 1.7 30 J 

English sole – whole 
body 

T1 
LDW-T1-M-ES-WB-comp-2 1,614 J 5 32 J 

LDW-T1-M-ES-WB-comp-4 2,481 J 5.7 44 J 

T2 
LDW-T2-M-ES-WB-comp-5 2,126 J 7.6 28 J 

LDW-T2-M-ES-WB-comp-3 2,712 J 7.6 36 J 

T3 
LDW-T3-M-ES-WB-comp-2 1,419 J 4.7 30 J 

LDW-T3-M-ES-WB-comp-3 2,457 J 5.5 45 J 

T4 LDW-T4-M-ES-WB-comp-1 1,361 J 5.9 23 J 

Shiner surfperch – 
whole body 

T1 
LDW-T1-A-SS-WB-comp-1 700 J 5 14 J 

LDW-T1-F-SS-WB-comp-1 877 J 2.8 31 J 

T2 
LDW-T2-B-SS-WB-comp-1 1,055 J 2.5 42 J 

LDW-T2-E-SS-WB-comp-1 12,228 J 5.6 218 J 

T3 

LDW-T3-C-SS-WB-comp-1 1,009 J 3.4 30 J 

LDW-T3-F-SS-WB-comp-1 3,522 J 4.6 77 J 

LDW-T3-E-SS-WB-comp-1 8010 J 3.1 258 J 

T4 
LDW-T4-D-SS-WB-comp-1 532 J 4.3 12J  

LDW-T4-B-SS-WB-comp-1 770 J 3.3 23 J 

Dungeness crab – 
edible meat 

T1 LDW-T1-M-DC-EM-comp-2 111 J 0.39 28 J 

T3 LDW-T3-M-DC-EM-comp-1 149 J 0.23 65 J 

T4 LDW-T4-M-DC-EM-comp-1 149 J 0.72 21 J 

Dungeness crab – 
hepatopancreas 

T3 LDW-T3-M-DC-HP-comp-1 3,620 J 6.3 57.5 J 

T4 LDW-T4-M-DC-HP-comp-1 3,618 J 7.9 45.8 J 

Dungeness crab – 
whole body 
(calculated)

T3 

b 

LDW-T3-M-DC-WB-comp-1 Calculated 1,226 JM 2.1 58 JM 

T4 LDW-T4-M-DC-WB-comp-1 Calculated 1,224 JM 2.9 42 JM 
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TISSUE TYPE AREA SAMPLE ID 

TOTAL 
PCBS 

(μg/kg ww) 
LIPID 
(%) 

LIPID-NORMALIZED 
PCBS  

(mg PCBs/kg 
lipid)

Slender crab – 
edible meat 

a 

T1 
LDW-T1-M-SC-EM-comp-2 175 J 0.54 32 J 

LDW-T1-M-SC-EM-comp-1 187 J 0.74 25 J 

T2 
LDW-T2-M-SC-EM-comp-6 130 J 0.26 50 J 

LDW-T2-M-SC-EM-comp-5 181 J 0.34 53 J 

T3 LDW-T3-M-SC-EM-comp-2 134 J 0.51 26 J 

Slender crab – 
hepatopancreas 

T1 LDW-T1-M-SC-HP-comp-1 790 J 1.9 41.6 J 

T2 LDW-T2-M-SC-HP-comp-2 1,050 J 3.6 29.2 J 

Slender crab – whole 
body (calculated)

T1 

b 

LDW-T1-M-SC-WB-comp-1 Calculated 373.6 JM 1.1 34 JM 

LDW-T1-M-SC-WB-comp-2 Calculated 365.5 JM 0.96 38 JM 

T2 
LDW-T2-M-SC-WB-comp-6 Calculated 449.18 JM 1.40 32 JM 

LDW-T2-M-SC-WB-comp-5 Calculated 414.06JM 1.30 32 JM 

a Lipid-normalized concentrations (in units of mg PCBs/kg lipid) represent the wet-weight total PCB concentration 
(in units of mg/kg ww) divided by the decimal fraction corresponding to the percent lipid (e.g., 2.0% lipid = 0.02). 

b

J – estimated concentration 

 Data from composite hepatopancreas samples were mathematically combined with data from composite 
samples of edible meat to form composite samples of whole body crab (i.e., edible meat plus hepatopancreas). 
Concentrations in whole-body crab were calculated assuming 69% (by weight) edible meat and 31% 
hepatopancreas, based on the relative weights of these tissues in a 16.6-cm Dungeness crab dissected by 
Windward in 2004 (unpublished data).  

JM – calculated concentration from an estimated concentration 
LDW – Lower Duwamish Waterway 
PCB – polychlorinated biphenyl 
ww – wet weight 
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Table E.4-5. Concentrations of PCBs (PCB congener sum) and lipids in LDW 
fish tissue samples collected in 2005 

TISSUE TYPE AREA SAMPLE ID 

TOTAL 
PCBS 

(μg/kg ww) 
LIPID 
(%) 

LIPID-NORMALIZED 
PCBS  

(mg PCBs/kg 
lipid)

English sole - whole 
body 

a 
T1 LDW-05-T1-M-ES-WB-Comp3 2,589 J 3.13 83 

T2 LDW-05-T2-M-ES-WB-Comp3 3,214 J 6.23 52 

T3 LDW-05-T3-M-ES-WB-Comp2 1,433 J 4.77 30 

Shiner surfperch - 
whole body 

T1 LDW-05-T1-B-SS-WB-Comp1 683 J 6.01 11 

T2 LDW-05-T2-B-SS-WB-Comp1 1,047 J 5.79 18 

T3 LDW-05-T3-D-SS-WB-Comp1 2,048 J 6.92 30 

a

J – estimated concentration 

 Lipid-normalized concentrations (in units of mg PCBs/kg lipid) represent the wet-weight total PCB concentration 
(in units of mg/kg ww) divided by the decimal fraction corresponding to the percent lipid (e.g., 2.0% lipid = 0.02). 

LDW – Lower Duwamish Waterway 
PCB – polychlorinated biphenyl 
ww – wet weight 
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Table E.4-6. Concentrations of PCBs (PCB congener sum) and lipids in LDW 
fish and crab tissue samples collected in 2007 

TISSUE TYPE AREA SAMPLE ID 

TOTAL 
PCBS 

(μg/kg ww) 
LIPID 
(%) 

LIPID-NORMALIZED 
PCBS  

(mg PCBs/kg 
lipid)

English sole – 
whole body 

a 

T1 
LDW-07-T1-M-ES-WB-comp3 1,165 J 6.85 17.0 

LDW-07-T1-M-ES-WB-comp5 774 J 3.83 20.2 

T2 
LDW-07-T2-A-ES-WB-comp2 1,632 J 9.00 18.1 

LDW-07-T2-A-ES-WB-comp4 1,603 J 8.07 19.9 

T3 
LDW-07-T3-M-ES-WB-comp4 2,928 J 10.9 26.9 

LDW-07-T3-M-ES-WB-comp6 1,032 J 4.40 23.5 

Shiner surfperch – 
whole body 

T1 
LDW-07-T1-B-SS-WB-comp1 974 J 2.20 44.3 

LDW-07-T1-C-SS-WB-comp1 504.1 J 4.94 10.2 

T2 
LDW-07-T2-B-SS-WB-comp1 401.6 4.40 9.13 

LDW-07-T2-E-SS-WB-comp1 648.3 J 4.46 14.5 

T3 
LDW-07-T3-E-SS-WB-comp1 1,103 J 3.43 32.2 

LDW-07-T3-F-SS-WB-comp1 2,462 J 4.94 49.8 

Dungeness crab – 
edible meat 

T1 LDW-07-T1-M-DC-EM-comp1 49.45 J 0.440 11.2 J 

T3 LDW-07-T3-M-DC-EM-comp3 86.2 J 0.531 16.2 J 

Dungeness crab – 
hepatopancreas T1 LDW-07-T1-M-DC-HP-comp1 612.1 J 3.72 16.5 

Dungeness crab – 
whole body 
(calculated)

T1 
b 

LDW-07-T1-M-DC-WB-comp1-calculated 223.9 JM 1.46 M 15.3 JM 

Slender crab – 
edible meat 

T1 LDW-07-T1-M-SC-EM-comp2 112 J 0.428 26.2 

T2 LDW-07-T2-M-SC-EM-comp1 86.2 J 0.592 14.6 
a Lipid-normalized concentrations (in units of mg PCBs/kg lipid) represent the wet-weight total PCB concentration 

(in units of mg/kg ww) divided by the decimal fraction corresponding to the percent lipid (e.g., 2.0% lipid = 0.02). 
b

J – estimated concentration 

 Data from composite hepatopancreas samples were mathematically combined with data from composite 
samples of edible meat to form composite samples of whole body crab (i.e., edible meat plus hepatopancreas). 
Concentrations in whole-body crab were calculated assuming 69% (by weight) edible meat and 31% 
hepatopancreas, based on the relative weights of these tissues in a 16.6-cm Dungeness crab dissected by 
Windward in 2004 (unpublished data).  

JM – calculated concentration from an estimated concentration 
LDW – Lower Duwamish Waterway 
M – calculated concentration 
PCB – polychlorinated biphenyl 
ww – wet weight 
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Note: English sole whole body samples from 1997 consisted of tissue remaining after subsamples were removed. In addition, livers were removed from some fish in these composite samples.

Figure E.4-1. Concentrations of total PCBs (ww), lipids, and lipid-normalized PCBs in English sole samples collected throughout the LDW
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Note: English sole whole body samples from 1997 consisted of tissue remaining after subsamples were removed. In addition, livers were removed from some fish in these composite samples.

Figure E.4-2. Concentrations of total PCBs (ww) in English sole samples collected in each of the four tissue sampling areas (T1, T2, T3, and T4)
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Note: English sole whole body samples from 1997 consisted of tissue remaining after subsamples were removed. In addition, livers were removed from some fish in these composite samples.
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Figure E.4-3. Concentrations of lipid-normalized PCBs in English sole samples collected in each of the four tissue sampling areas (T1, T2, T3, and T4)
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Figure E.4-4. Concentrations of total PCBs (ww), lipids, and lipid-normalized PCBs in shiner surfperch whole-body samples collected throughout the LDW

Close-up view showing data < 5,000 µg/kg ww Close-up view showing data < 120 mg/kg-lipids ww
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Figure E.4-5. Concentrations of total PCBs (ww) in shiner surfperch whole-body samples collected in each of the four tissue sampling areas (T1, T2, T3, and T4)

Close-up view of shiner surfperch, showing data < 5,000 µg/kg ww
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Figure E.4-6. Concentrations of lipid-normalized PCBs in shiner surfperch whole-body samples collected in each of the four tissue sampling areas (T1, T2, T3, and T4)

Close-up view of shiner surfperch, showing data < 60 mg/kg-lipids ww
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Figure E.4-7. Concentrations of total PCBs (ww), lipids, and lipid-normalized PCBs in Dungeness crab samples collected throughout the LDW
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Figure E.4-8. Concentrations of total PCBs (ww) in Dungeness crab samples collected in each of three  tissue sampling areas (T1, T3, and T4; no
Dungeness crab were collected in Area T2)
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Figure E.4-9. Concentrations of lipid-normalized PCBs in Dungeness crab samples collected in each of three tissue sampling areas (T1, T3, and T4; no
Dungeness crab were collected in Area T2)
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Figure E.4-10. Concentrations of total PCBs (ww), lipids, and lipid-normalized PCBs in slender crab samples collected throughout the LDW
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Figure E.4-11. Concentrations of total PCBs (ww) in slender crab samples collected in each of three tissue sampling areas (T1, T2, and T3; no
slender crab were collected in Area T4)
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Figure E.4-12. Concentrations of lipid-normalized PCBs in slender crab samples collected in each of three tissue sampling areas (T1, T2, and T3; no
slender crab were collected in Area T4)
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E.5 Statistical Details for Selected Analyses 

This section of the appendix presents output from statistical analyses conducted in 
Statistical Package for the Social Sciences (SPSS), Version 15.0, and Microsoft Excel®

Tables E.5-1 through E.5-7 and Figures E.5-1 and E.5-2 provide the statistical output of 
tests described in Section 4 to evaluate differences among mean total PCB concentrations 
(sum of Aroclors in mg/kg ww) in the four sampling areas for whole-body English sole 
and shiner surfperch. Two-way Analyses of Variance (ANOVAs) were conducted with 
the factors year (2004, 2005, and 2007), area (T1 through T4) and year-by-area interaction 
to test for differences between areas across years and to test for differences in the 
direction of changes over time in tissue concentrations in the different areas. These tests 
were followed by post hoc Tukey honestly significant difference (HSD) multiple 
comparisons and one-way ANOVA testing for effects of area within year to identify 
differences between areas. Data were log(10) transformed and rankit transformed

 to 
support Sections 4 and 8 of the RI. This output is provided at the request of EPA to allow 
a reader familiar with statistical methods involving linear modeling to review the raw 
output from analyses whose general results and conclusions are presented in Sections 4 
and 8. This section also provides results of some additional analyses that were conducted 
to support the selection of analyses for the RI but were not presented in the RI. This 
section is intended to serve as a supplement to the RI and does not include textual 
discussion or explanation that might be needed by readers less familiar with linear 
modeling methods. 

5

                                                 
5 The rankit transformation converts the rank of each sample value into the expected value of 

corresponding ranks in a sample from the standard normal distribution the same size as the data set. 
This transformation is commonly used to make data meet the assumptions of a statistical test and has 
the effect of making the statistical test nonparametric.  See Conover (1980) for additional information. 

 
(Conover 1980) to help homogenize variances in order to better meet the assumptions of 
the ANOVA and to determine which transformation had the most power to detect 
differences. Analyses were conducted for both wet-weight total PCB concentrations and 
lipid-normalized total PCB concentrations. Tables E.5-5 and E.5-6 present groups of areas 
with statistically homogenous mean total PCB concentrations based on the post hoc Tukey 
test for English sole and shiner surfperch, respectively. The Tukey test examines 
differences between areas averaged over years. Table E.5-7 presents p values from the 
one-way ANOVAs (within year) for English sole and shiner surfperch. In all tables, only 
the results of log-transformed data are presented except when conclusions about 
significance differed for rankit-transformed data, in which case results for both 
transformations are presented. The remaining tables and figures in this appendix 
(Tables E.5-8 through E.5-15; Figures E.5-3 through E.5-5) provide additional information 
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related to the regressions presented in Section 8 (Section 8.3.2) to evaluate the relationship 
between arsenic and cPAH TEQ6

Table E.5-1. Results of Levene’s test for homogeneity of variance in two-way 
ANOVA of log(10)- and rankit-transformed total PCB and lipid-
normalized PCB concentrations in whole-body English sole 

 concentrations in clam tissue and sediment.  

DEPENDENT VARIABLE 
F 

STATISTIC DF1 DF2 
SIGNIFICANCE  

(p value) 
Log[total PCBs (µg/kg ww)] 2.583 11 49 0.011 

Log[total PCBs (µg/kg 
lipid)] 2.097 11 49 0.038 

Rankit transformation of 
total PCBs (µg/kg ww)  1.552 11 49 0.144 

Rankit transformation of 
total PCBs (µg/kg lipid) 1.137 11 49 0.355 

Note: The Levene’s test examines the null hypothesis that the error variance of the dependent variable is equal 
across groups using the following design: intercept+area+year+area*year. P value is the significance of 
differences among means within a group. 

ANOVA – analysis of variance 
df1 – degrees of freedom for numerator of F Test (number of groups being tested – 1) 
df2 – degrees of freedom for denominator of F test (number of samples – number of groups) 
PCB – polychlorinated biphenyl 
ww – wet weight 

                                                 
6 Total cPAHs were calculated by summing the products of concentrations and compound-specific PEFs 

for individual cPAH compounds, as discussed in detail in Appendix E, Section E.3. 
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Figure E.5-1. Residual plots from two-way ANOVAs of log(10)- and rankit-
transformed for total PCB and lipid-normalized PCB concentrations 
in whole-body English sole  
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Table E.5-2. Results of two-way ANOVA of log(10)- and rankit-transformed total 
PCB and lipid-normalized PCB concentrations in whole-body English 
sole  

DEPENDENT VARIABLE SOURCEa 

TYPE III 
SUM OF 

SQUARES DF 
MEAN 

SQUARE F STATISTIC 
SIGNIFICANCE  

(p value) 

Log[total PCBs (µg/kg ww)] 

corrected model 5.534 11 0.503 21.059 0.000 

intercept 435.890 1 435.890 18247.337 0.000 

area 0.477 3 0.159 6.655 0.001 

year 3.620 2 1.810 75.768 0.000 

area * year 0.195 6 0.032 1.357 0.251 

error 1.171 49 0.024   

total 609.864 61    

corrected total 6.704 60    

Log[total PCBs (µg/kg 
lipid)] 

corrected model 5.645 11 0.513 21.314 0.000 

intercept 84.369 1 84.369 3504.223 0.000 

area 0.254 3 0.085 3.513 0.022 

year 3.567 2 1.783 74.072 0.000 

area * year 0.179 6 0.030 1.241 0.302 

error 1.180 49 0.024   

total 127.139 61    

corrected total 6.824 60    

Rankit transformation of 
total PCBs (µg/kg ww) 

corrected model 49.714 11 4.519 16.436 0.000 

intercept 0.442 1 0.442 1.608 0.211 

area 3.980 3 1.327 4.825 0.005 

year 33.252 2 16.626 60.463 0.000 

area * year 1.649 6 0.275 .999 0.437 

error 13.474 49 0.275   

total 63.335 61    

corrected total 63.188 60    
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DEPENDENT VARIABLE SOURCEa 

TYPE III 
SUM OF 

SQUARES DF 
MEAN 

SQUARE F STATISTIC 
SIGNIFICANCE  

(p value) 

Rankit transformation of 
total PCBs (µg/kg lipid) 

corrected model 54.201 11 4.927 22.841 0.000 

intercept 0.726 1 0.726 3.366 0.073 

area 3.342 3 1.114 5.164 0.004 

year 33.269 2 16.634 77.109 0.000 

area * year 2.755 6 0.459 2.128 0.067 

error 10.571 49 0.216   

total 64.784 61    

corrected total 64.772 60    

Note: P value is the significance of differences among means within a group. 
a

df – degrees of freedom  

 Corrected model and corrected total sums of squares are model and total sums of squares-corrected for the 
mean. 

PCB – polychlorinated biphenyl 
ww – wet weight 
 

Table E.5-3. Results of Levene’s test for homogeneity of variance in two-way 
ANOVA of log(10)- and rankit-transformed total PCB and lipid-
normalized PCB concentrations in whole-body shiner surfperch   

DEPENDENT VARIABLE 
F 

STATISTIC DF1 DF2 
SIGNIFICANCE  

(p value) 
Log[total PCBs (µg/kg ww)] 2.804 11 56 0.006 
Log[total PCBs (µg/kg 
lipid)] 2.363 11 56 0.018 

Rankit transformation of 
total PCBs (µg/kg ww) 1.739 11 56 0.088 

Rankit transformation of 
total PCBs (µg/kg lipid) 1.219 11 56 0.297 

Note: The Levene’s test tests the null hypothesis that the error variance of the dependent variable is equal across 
groups using the following design: intercept+ area+year+area*year. P value is the significance of differences 
among means within a group. 

df1 – degrees of freedom for numerator of F Test (number of groups being tested – 1) 
df2 – degrees of freedom for denominator of F test (number of samples – number of groups) 
PCB – polychlorinated biphenyl 
ww – wet weight 



 

Lower Duwamish Waterway Group
 

Port  of Seattle  /  Ci ty  of Seattle  /  King County /  The Boeing Company  
 

FINAL 
LDW RI: Appendix E 

July 9, 2010 
 Page 90 

 

   

  

Figure E.5-2. Residual plots from two-way ANOVAs of log(10)- and rankit-
transformed total PCB and lipid-normalized PCB concentrations in 
whole-body shiner surfperch  
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Table E.5-4. Results of two-way ANOVA using log(10)- and rankit-transformed 
total PCB and lipid-normalized PCB concentrations in whole-body 
shiner surfperch  

DEPENDENT VARIABLE SOURCEa 

TYPE III 
SUM OF 

SQUARES DF 
MEAN 

SQUARE F STATISTIC 
SIGNIFICANCE  

(p value) 

Log[total PCBs (µg/kg ww)]  

corrected model 6.735 11 0.612 14.423 0.000 

intercept 567.637 1 567.637 13371.703 0.000 

area 1.910 3 0.637 14.999 0.000 

year 4.466 2 2.233 52.597 0.000 

area * year 0.260 6 0.043 1.020 0.422 

error 2.377 56 0.042   

total 596.807 68    

corrected total 9.112 67    

Log[total PCBs (µg/kg lipid)] 

corrected model 6.837 11 0.622 15.686 0.000 

intercept 109.694 1 109.694 2768.253 0.000 

area 1.826 3 0.609 15.359 0.000 

year 4.871 2 2.435 61.461 0.000 

area * year 0.202 6 0.034 0.849 0.538 

error 2.219 56 0.040   

total 125.215 68    

corrected total 9.056 67    

Rankit transformation of 
total PCBs (µg/kg ww) 

corrected model 55.171 11 5.016 21.194 0.000 

intercept 0.213 1 0.213 0.902 0.346 

area 14.866 3 4.955 20.939 0.000 

year 36.832 2 18.416 77.819 0.000 

area * year 2.729 6 0.455 1.922 0.093 

error 13.253 56 0.237   

total 69.192 68    

corrected total 68.423 67    

Rankit transformation of 
total PCBs (µg/kg lipid) 

corrected model 51.695 11 4.700 20.859 0.000 

intercept 0.068 1 0.068 0.302 0.585 

area 14.529 3 4.843 21.495 0.000 

year 37.338 2 18.669 82.860 0.000 

area * year 1.509 6 0.252 1.117 0.365 

error 12.617 56 0.225   

total 65.015 68    

corrected total 64.313 67    

Note: P value is the significance of differences among means within a group. 
a

df – degrees of freedom  
 Corrected model and corrected total sums of squares are model and total sums of squares-corrected for the mean. 

PCB – polychlorinated biphenyl 
ww – wet weight 
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Table E.5-5. Results of post hoc Tukey test to identify groups of areas with 
statistically homogeneous mean concentrations of log(10)- 
transformed total PCBs in whole-body English sole (averaged over 
all years) 

AREA N 

MEAN CONCENTRATION 

LOG(total PCB µg/kg ww) LOG(total PCB mg/kg lipid) 
GROUP 1 GROUP 2

(p value = 0.176) 
 GROUP 1

(p value = 0.152) 
 

T4 
(p value = 0.181) 

7 3.0251  1.3051 

T3 18 3.0989 3.0989 1.3942 

T1 18 3.1512 3.1512 1.4269 

T2 18  3.2297 1.4308 

Note: P value is the significance of differences among means within a group. 
n – number of samples 
PCB – polychlorinated biphenyl 
ww – wet weight 
 

Table E.5-6. Results of post hoc Tukey test to identify groups of areas with 
statistically homogeneous mean concentrations of log(10)-
transformed total PCBs in whole-body shiner surfperch (averaged 
over all years) 

AREA N 

MEAN CONCENTRATION 

LOG(total PCB, µg/kg ww) LOG(total PCB, mg/kg lipid) 
GROUP 1 GROUP 2

(p value = 
0.797) 

 GROUP 1
(p value = 

0.205) 

 GROUP 2
(p value = 

0.104) 

 

GROUP 3(p value = 
0.171) 

 

T4 
(p value = 0.301) 

14 2.7419  1.0721   
T1 18 2.8070  1.2320 1.2320  
T2 18  3.0126  1.3752 1.3752 

T3 18  3.1538   1.4964 

Note: P value is the significance of differences among means within a group. n – number of samples 
PCB – polychlorinated biphenyl 
ww – wet weight 
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Table E.5-7. Significance of differences (p values) between areas within years 
based on separate, post hoc one-way ANOVA using Sidak’s 
correction for multiple comparisons for whole-body English sole 
and shiner surfperch  

YEAR AREAS COMPARED 

SIGNIFICANCE (p value) 
LOG(total PCBs µg/kg ww)  LOG(total PCBs mg/kg lipid)  
ENGLISH  

SOLE  
SHINER 

SURFPERCH  
ENGLISH  

SOLE 
SHINER 

SURFPERCH 

2004  

T1  

T2 1.00 0.33 0.96 0.69 

T3 0.26 0.03 0.83 0.13 

T4 0.03 0.27 0.02 0.04 

T2  

T1 1.00 0.33 0.96 0.69 

T3 0.13 0.86 1.00 0.92 

T4 0.01 0.00 0.13 0.00 

T3 

T1 0.26 0.03 0.83 0.13 

T2 0.13 0.86 1.00 0.92 

T4 0.73 0.00 0.24 0.00 

T4 

T1 0.03 0.27 0.02 0.04 

T2 0.01 0.00 0.13 0.00 

T3 0.73 0.00 0.24 0.00 

2005  

T1 

T2 0.92 0.49 1.00 0.40 

T3 0.77 0.26 0.50 0.29 

T4 0.38 0.94 0.17 0.66 

T2 

T1 0.92 0.49 1.00 0.40 

T3 0.18 1.00 0.57 1.00 

T4 0.07 0.12 0.20 0.02 

T3 

T1 0.77 0.26 0.50 0.29 

T2 0.18 1.00 0.57 1.00 

T4 0.97 0.05 0.94 0.02 

T4 

T1 0.38 0.94 0.17 0.66 

T2 0.07 0.12 0.20 0.02 

T3 0.97 0.05 0.94 0.02 
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YEAR AREAS COMPARED 

SIGNIFICANCE (p value) 
LOG(total PCBs µg/kg ww)  LOG(total PCBs mg/kg lipid)  
ENGLISH  

SOLE  
SHINER 

SURFPERCH  
ENGLISH  

SOLE 
SHINER 

SURFPERCH 

2007  

T1 

T2 0.71 0.47 0.89 0.99 

T3 0.59 0.00 0.46 0.07 

T4 0.73 0.99 0.98 0.99 

T2 

T1 0.71 0.47 0.89 0.99 

T3 1.00 0.22 0.99 0.26 

T4 0.25 0.95 0.77 0.81 

T3 

T1 0.59 0.00 0.46 0.07 

T2 1.00 0.22 0.99 0.26 

T4 0.21 0.05 0.53 0.03 

T4 

T1 0.73 0.99 0.98 0.99 

T2 0.25 0.95 0.77 0.81 

T3 0.21 0.05 0.53 0.03 

Note: P value is the significance of differences among means within a group. ANOVA – Analysis of Variance 
PCB – polychlorinated biphenyl 
ww – wet weight 
Bold identifies significant p values (i.e., p value < 0.05). 
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Table E.5-8. Clam tissue and sediment arsenic data used for regressions in Table 
8-15 of the main body of the RI 

AREA YEAR 

CONCENTRATION BY SAMPLE TYPE 

CLAM TISSUE 
(inorganic arsenic  

mg/kg ww)a 

INTERTIDAL 
SEDIMENT  

(total arsenic 
mg/kg dw)b 

BUFFER SEDIMENT  
(total arsenic 
mg/kg dw)C 

CO-LOCATED 
SEDIMENT  

(total arsenic 
mg/kg dw)

C1 

a, d 
2004 0.132 7.9 11 3.53 

C2-1 2004 0.648 6 7.8 5.79 

C3-1 2004 0.885 9 11 4.63 

C4 2004 3.27 51 35 49.00 

C5 2004 0.795 4.9 8.9 4.72 

C6 2004 1.85 7 7.9 5.52 

C7 2004 2.11 11 13 6.80 

C9 2004 0.233 5.8 7.3 3.94 

C1 2007 0.690 7.9 11 4.884 

C2-1 2007 2.75 6 7.8 4.53 

C2-2 2007 1.73 6 7.8 3.569 

C3-1 2007 2.22 9 11 5.303 

C3-2 2007 1.58 9 11 5.274 

C4 2007 6.65 51 35 172.18 

C5 2007 1.82 4.9 8.9 14.073 

C6 2007 4.41 7 7.9 22.404 

C7 2007 6.40 11 13 10.092 

C8 2007 4.10 14 13 27.715 

C9 2007 2.78 5.8 7.3 5.622 

C10-1 2007 2.68 11 10 37.473 

C10-2 2007 2.08 11 10 7.66 

C11 2007 1.37 8.4 8.8 22.308 

C12 2007 11.3 410 310 67.63 

a Clam tissue sampling locations are shown on Map 8-1 (in the map folio), as are the co-located sediment 
exposure areas over which SWACs were calculated. 

b Intertidal sediment refers to sediment collected from the intertidal areas where clams were collected.  
c Buffer sediment refers to sediment collected from larger areas that surround the intertidal areas (approximately 

two times the intertidal area itself).  
d

dw – dry weight 
 Co-located sediment refers to sediment collected from the actual locations where clams were collected. 

ww – wet weight 
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Table E.5-9. Regression results for inorganic arsenic in clam tissue vs. log(10)-
transformed total arsenic in co-located sediment in Table 8-15 of the 
main body of the RI (2004 data only) 

Model Summary 

R  
R 

SQUARE  
ADJUSTED 
R SQUARE  

STD 
ERROR OF 

THE 
ESTIMATE  

0.872 0.761 0.721 0.57090 

ANOVA 
MODEL 

COMPONENT 
SUM OF 

SQUARES DF MEAN SQUARE 
F 

STATISTIC 
SIGNIFICANCE 

(p value) 
Regression 6.211 1 6.211 19.055 .005 
Residual 1.956 6 0.326   
Total 8.166 7    

Coefficients 

VARIABLE 

UNSTANDARDIZED 
COEFFICIENTS 

STANDARDIZED 
COEFFICIENTS 

T STATISTIC 
SIGNIFICANCE  

(p value) 

95% CONFIDENCE  
INTERVAL FOR B 

B 
STD 

ERROR BETA 
LOWER 
BOUND 

UPPER  
BOUND 

Constant  
(intercept) -0.856 0.521  -1.643 0.152  -2.130 0.419 

Log[sediment 
(µg/kg dw)]  
(slope) 

2.576 0.590 0.872 4.365 0.005 1.132 4.019 

Note: P value is the significance of differences among means within a group. 
ANOVA – analysis of variance 
B – coefficient of intercept or slope 
df1 – degrees of freedom for numerator 
df2 – degrees of freedom for denominator 
R – correlation coefficient 
R square – coefficient of determination 
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Note: Graphs demonstrate effect of removing non significant intercept from previous regression on fit at lower sediment 

concentrations. 

Figure E.5-3. Regression of inorganic arsenic in clam tissue vs. log(10)-
transformed total arsenic in co-located sediment regression (2004 
data only) with (left) and without (right) intercept  
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Note: Plots on left correspond to regression including intercept; plots on right correspond to regression through origin. 

Figure E.5-4. Regression residuals for inorganic arsenic in clam tissue vs. 
log(10)-transformed total arsenic in co-located sediment regression 
(2004 data only): histogram, P-P plot, and scatter plot of regression 
residuals vs. predicted tissue values using the Shapiro-Wilk 
normality test 
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Table E.5-10. Shapiro-Wilk test for normality of residuals in Figure E.5-2, full 
regression (not through origin) 

RESIDUAL STATISTIC DF 
SIGNIFICANCE  

(p value) 
Standardized residual 0.805 8 0.032 
Studentized residual 0.891 8 0.237 

Note: P value is the significance of differences among means within a group. 
df – degrees of freedom   
 

Table E.5-11. Regression results for inorganic arsenic in clam tissue vs. log(10)-
transformed total arsenic in co-located sediment in Table 8-15 in 
the main body of the RI: 2004 and 2007 data 

Model Summary 

R R SQUARE 
ADJUSTED R 

SQUARE 

STD. ERROR 
OF THE 

ESTIMATE 
0.713 0.508 0.484 1.82911 

 
ANOVA 

MODEL 
COMPONENT 

SUM OF 
SQUARES DF MEAN SQUARE F STATISTIC 

SIGNIFICANCE  
(p value) 

Regression 72.484 1 72.484 21.665 0.000 

Residual 70.259 21 3.346   

Total 142.743 22    
 
Coefficients 

VARIABLE 

UNSTANDARDIZED 
COEFFICIENTS 

STANDARDIZED 
COEFFICIENTS 

T STATISTIC 
SIGNIFICANCE  

(p value) 

95% CONFIDENCE  
INTERVAL FOR B 

B 
STD 

ERROR BETA 
LOWER 
BOUND 

UPPER 
BOUND 

Constant 
(Intercept) -1.217 0.927  -1.312 0.204 -3.145 0.711 

Log[sediment 
(mg/kg dw)] 3.863 0.830 0.713 4.655 0.000 2.137 5.588 

Note: P value is the significance of differences among means within a group. 
ANOVA – analysis of variance 
B – coefficient of intercept or slope 
df1 – degrees of freedom for numerator 
df2 – degrees of freedom for denominator 
R – correlation coefficient 
R square – coefficient of determination 
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Note; Graphs demonstrate effect of removing non-significant intercept from previous regression on fit at lower 

sediment concentrations. 

Figure E.5-5. Regression of inorganic arsenic in clam tissue vs. log(10)-
transformed total arsenic in co-located sediment regression (2004 
and 2007) with (left) and without (right) intercept 
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Figure E.5-6. Plots of regression residuals for inorganic arsenic in clam tissue 
vs. log(10)-transformed total arsenic in co-located sediment 
regression 2004 to 2007: histogram, P-P plot, and scatter plot of 
regression residuals vs. predicted tissue values 
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Table E.5-12. Shapiro-Wilk test of normality of residuals in Figure E.5-4, 
regression 

RESIDUAL 

SHAPIRO-WILK 

STATISTIC DF 
SIGNIFICANCE  

(p value) 
Standardized residual 0.873 23 0.007 
Studentized residual 0.864 23 0.005 

Note: P value is the significance of differences among means within a group. 
df – degrees of freedom   
 

Table E.5-13. Clam tissue and sediment cPAH data used for regressions in Table 
8-19 in the main body of the RI 

LOCATION  

CONCENTRATION BY SAMPLE TYPE 

CLAM TISSUE 
(µg/kg ww)a 

INTERTIDAL 
SEDIMENT  

(µg/kg dw)b 

BUFFER 
SEDIMENT 

(µg/kg dw)c 

CO-LOCATED 
SEDIMENT 

(µg/kg dw)

C2-1 

a, d 

6.8 270 340 220 

C10-2 7.6 350 240 190 

C10-1 8.3 350 240 290 

C2-2 9.3 270 340 34 

C3-2 9.7 680 610 110 

C6 10 70 80 64 

C3-1 11 680 610 130 

C1 12 260 370 23 

C4 13 500 570 260 

C9 14 80 140 63 

C7-2 18 1,020 1,680 170 

C5 23 320 320 520 

C7-1 24 1,020 1,680 220 

C8 44 5,170 1,680 7,100 

Note: Total cPAHs were calculated by summing the products of concentrations and compound-specific PEFs for 
individual cPAH compounds, as discussed in detail in Appendix E, Section E.3. 

a Clam tissue sampling locations are shown on Map 8-2 (in the map folio), as are the co-located sediment 
exposure areas over which SWACs were calculated. 

b Intertidal sediment refers to sediment collected from the intertidal areas where clams were collected.  
c Buffer sediment refers to sediment collected from larger areas that surround the intertidal areas (approximately 

two times the intertidal area itself).  
d

cPAH – carcinogenic polycyclic aromatic hydrocarbon 

 Co-located sediment refers to sediment collected from the actual locations where clams were collected. 

dw – dry weight 
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Table E.5-14. Regression results for cPAH in clam tissue vs. log(10)-
transformed cPAH in co-located sediment in Table 8-19 in the 
main body of the RI 

Model Summary 

R  R SQUARE  
ADJUSTED  
R SQUARE  

STD ERROR 
OF THE 

ESTIMATE  

CHANGE STATISTICS 

F STATISTIC DF1 DF2 
SIG F 

CHANGE 
0.771 0.594 0.560 6.575 17.546 1 12 .001 

ANOVA 
MODEL 

COMPONENT 
SUM OF 

SQUARES DF MEAN SQUARE 
F 

STATISTIC 
SIGNIFICANCE  

(p  va lue ) 
Regression 758.607 1 758.607 17.546 0.001 
Residual 518.828 12 43.236   
Total 1277.435 13    

Coefficients 

VARIABLE 

UNSTANDARDIZED 
COEFFICIENTS 

STANDARDIZED 
COEFFICIENTS 

T 
STATISTIC 

SIGNIFICANCE  
(p value) 

95% CONFIDENCE  
INTERVAL FOR B 

B 
STD 

ERROR BETA 
LOWER 
BOUND 

UPPER  
BOUND 

Constant 
(intercept) -13.542 7.048  -1.921 0.079 -28.899 1.815 

Log[sediment (µg/kg 
dw)] 
(slope) 

12.792 3.054 0.771 4.189 0.001 6.138 19.445 

Note: Total cPAHs were calculated by summing the products of concentrations and compound-specific PEFs for 
individual cPAH compounds, as discussed in detail in Appendix E, Section E.3. P value is the significance of 
differences among means within a group. 

ANOVA – analysis of variance 
B – coefficient of intercept or slope 
cPAH – carcinogenic polycyclic aromatic hydrocarbon 
df1 – degrees of freedom for numerator 
df2 – degrees of freedom for denominator 
R – correlation coefficient 
R square – coefficient of determination 
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Figure E.5-7. Regression residuals for cPAH in clam tissue vs. log(10)-
transformed cPAH in co-located sediment regression: histogram, P-
P plot, and scatter plot of regression residuals vs. predicted tissue 
values  
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Table E.5-15. Shapiro-Wilk test for normality of residuals in Figure E.5-5 

RESIDUAL STATISTIC DF 
SIGNIFICANCE  

(p value) 
Standardized residual 0.938 14 0.398 
Studentized residual 0.938 14 0.397 

Note: Total cPAHs were calculated by summing the products of concentrations and compound-specific PEFs for 
individual cPAH compounds, as discussed in detail in Appendix E, Section E.3. P value is the significance of 
differences among means within a group. 

df – degrees of freedom 
 

REFERENCES 
Conover WJ. 1980. Practical nonparametric statistics. 2nd ed. John Wiley & Sons, New 

York, NY.  
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E.6 Summary Data Tables 

ACRONYMS AND ABBREVIATIONS FOR ALL TABLES 
Acronym Definition  Acronym Definition 

2LAET second lowest apparent effects threshold  SVOC semivolatile organic compound 

BHC hexachlorocyclohexane  TOC total organic carbon 

cPAH carcinogenic polycyclic aromatic hydrocarbon  VOC volatile organic compound 

CSL cleanup screening level  WQS Washington State Water Quality Standard 

DDD dichlorodiphenyldichloroethane  

DATA QUALIFIERS DDE dichlorodiphenyldichloroethylene  

DDT dichlorodiphenyltrichloroethane   C concentration represents co-elution 

dw dry weight  J estimated concentration  

HPAH high-molecular-weight polycyclic aromatic hydrocarbon  M calculated result 

ID identification  N tentative identification 

LAET lowest apparent effects threshold  U not detected at reporting limit shown 

LPAH low-molecular-weight polycyclic aromatic hydrocarbon  UJ not detected at estimated reporting limit shown 

na not analyzed or not applicable  
NOTES FOR ALL TABLES 
Calculated mean concentration is the average of detected 
concentrations and one-half the RL concentration for non-
detected results.  

Reporting limits are based only on non-detect samples. 

Results for PCB congeners that co-elute with each other are 
attributed to the PCB congener with the lowest IUPAC number. 
For example, PCB-129, PCB-160, and PCB-163 co-elute with 
each other. The concentration for this trio of PCB congeners is 
shown with PCB-129. For PCB-160 and PCB-163, C129 is shown 
rather than a concentration to indicate that these PCB congeners 
co-elute with PCB-129. A similar convention is used for other 
co-eluting PCB congeners. 

nc not calculated  

nd not detected  

nr not reported  

nv no value  

OC organic carbon  

PAH polycyclic aromatic hydrocarbon  

PCB polychlorinated biphenyl  

RL reporting limit  

SD storm drain  

SMS Washington State Sediment Management Standards  

SQS sediment quality standard  
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E.6.1 SURFACE SEDIMENT 

Table E.6.1-1. Summary statistics for surface sediment data 

CHEMICAL 

DETECTION FREQUENCY CONCENTRATION 
MAXIMUM DETECT 

LOCATION RATIO % 
MINIMUM 
DETECT 

MAXIMUM 
DETECT 

MEDIAN 
DETECT 

CALCULATED 
MEAN 

RL OR  
RANGE OF RLS UNIT 

Metals and trace elements                   

Aluminum 447/447 100 2,800  110,000  19,000 19,000 na mg/kg dw 
SS-SWY01 
SS-SWY02 

Antimony 139/593 23 0.09 J 122 J 5 4 0.2 – 31 mg/kg dw B3b 
Arsenic 794/852 93 1.2  1,100  12 17 3.1 – 31 mg/kg dw LDW-SS114 
Barium 414/414 100 9.40  7,400  73 130 na mg/kg dw DR027 
Beryllium 447/457 98 0.10  0.730  0.4 0.4 0.10 – 0.70 mg/kg dw DUD203 
Cadmium 584/838 70 0.030 J 120  0.5 1 0.04 – 2.5 mg/kg dw SS-SWY01 
Calcium 414/414 100 1,800  49,000  6,000 6,900 nc mg/kg dw DR004 
Chromium 850/850 100 4.8  1,100 J 30 40 na mg/kg dw SS-SWY06 
Chromium VI 1/4 25 14 J 14 J 14 6.1 1.1 – 10 mg/kg dw K-10 
Cobalt 597/597 100 2.82  140  9 9 na mg/kg dw SD-04115 

Copper 852/852 100 5  12,000 J 50 100 na mg/kg dw 
SS-SWY01 
SS-SWY02 

Iron 445/445 100 8,100  160,000  28,000 28,000 na mg/kg dw SS-SWY06 
Lead 852/852 100 2  23,000  40 100 na mg/kg dw SS-SWY02 

Magnesium 424/424 100 2,000  17,000  7,300 7,000 na mg/kg dw 
SD-04913 

DR124 
Manganese 442/442 100 78.0  3,300  310 340 na mg/kg dw SS-SWY02 
Mercury 746/868 86 0.021  4.6 J 0.2 0.2 0.02 – 0.10 mg/kg dw SD-04408 
Methylmercury 20/20 100 0.040 J 5.6  0.76 1.1 na µg/kg dw NFK004A 
Molybdenum 243/302 80 0.3  75  1 3 0.3 – 5.3 mg/kg dw LDW-SS48 
Nickel 812/812 100 5  910  20 30 na mg/kg dw SS-SWY06 
Potassium 425/425 100 380  11,000  2,400 2,300 na mg/kg dw DR209 
Selenium 275/670 41 0.2 J 28  6 5 0.20 – 40 mg/kg dw DR018 
Silver 499/823 61 0.020  270  0.4 1 0.046 – 5 mg/kg dw SS-SWY02 
Sodium 414/414 100 580  23,000  9,900 9,400 na mg/kg dw DR292 
Thallium 319/674 47 0.010 J 32 J 0.1 3 0.030 – 53 mg/kg dw DUD_2C 
Tin 161/249 65 1.0 J 350  5.0 6.0 1.0 – 8 mg/kg dw DR254 
Vanadium 597/597 100 15  150  57 58 na mg/kg dw SD-04115 
Zinc 849/849 100 16  9,700  110 190 na mg/kg dw SS-SWY01 

Organometals                   
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CHEMICAL 

DETECTION FREQUENCY CONCENTRATION 
MAXIMUM DETECT 

LOCATION RATIO % 
MINIMUM 
DETECT 

MAXIMUM 
DETECT 

MEDIAN 
DETECT 

CALCULATED 
MEAN 

RL OR  
RANGE OF RLS UNIT 

Monobutyltin as ion 90/119 76 0.12 J 120  8.3 14 1.0 – 85 µg/kg dw B3b 
Dibutyltin as ion 108/149 72 0.39 J 560  11 22 1.0 – 49 µg/kg dw LDW-SS46 
Tributyltin as ion 142/158 90 0.28 J 3,000  28 90 1.0 – 5.3 µg/kg dw LDW-SS46 
Tetrabutyltin as ion 15/118 13 0.27 J 58  2.0 3.3 0.60 – 20 µg/kg dw B1b 
Butyltin (total) 29/37 78 70.0  600  190 180 15 – 24 µg/kg dw DUD027 

Alkylated PAHs                   
C1-Chrysenes 20/20 100 12  2,100  57 220 na µg/kg dw B3b 
C1-Dibenzothiophenes 14/20 70 4.6 J 59  12 13 5.0 – 5.5 µg/kg dw B4a 
C1-Fluoranthene/Pyrene 19/20 95 18  4,900  100 490 4.9 µg/kg dw B3b 
C1-Fluorenes 10/20 50 4.5 J 150  6.1 14 5.0 – 7.8 µg/kg dw B4a 
C1-Phenanthrenes/ Anthracenes 20/20 100 8.0  1,700  38 180 na µg/kg dw B4a 
C2-Chrysenes 20/20 100 8.1  680  51 94 na µg/kg dw B3b 
C2-Dibenzothiophenes 15/20 75 4.3 J 190  12 24 5.0 – 5.4 µg/kg dw B4a 
C2-Fluorenes 16/20 80 3.4 J 250  11 27 5.0 – 5.4 µg/kg dw B4a 
C2-Naphthalenes 20/20 100 6.2  100  17 21 na µg/kg dw B4a 
C2-Phenanthrenes/ Anthracenes 20/20 100 8.5  840  35 100 na µg/kg dw B4a 
C3-Chrysenes 20/20 100 7.3  370  41 63 na µg/kg dw B3b 
C3-Dibenzothiophenes 16/20 80 7.6  150  21 29 4.9 – 5 µg/kg dw B3b 
C3-Fluorenes 18/20 90 3.9 J 220  15 33 5.0 µg/kg dw B4a 
C3-Naphthalenes 20/20 100 4.4 J 310  26 42 na µg/kg dw B4a 
C3-Phenanthrenes/ Anthracenes 20/20 100 6.8  420  32 71 na µg/kg dw B4a 
C4-Chrysenes 17/20 85 7.7  130  21 30 4.9 – 5.0 µg/kg dw B3b 
C4-Naphthalenes 20/20 100 6.0  250  19 34 na µg/kg dw B4a 
C4-Phenanthrenes/ Anthracenes 20/20 100 5.6  180  29 43 na µg/kg dw B3b 

PAHs                   
1-Methylnaphthalene 23/64 36 1.9 J 110  5.9 26 60 – 110 µg/kg dw LDW-SS312 
2-Chloronaphthalene 0/781 0 nd nd nd 29 8.6 – 2,000 µg/kg dw nd 
2-Methylnaphthalene 139/818 17 1.0 J 3,300  30 40 1.0 – 2,000 µg/kg dw LDW-SS35 
Acenaphthene 304/828 37 1.0 J 5,200  40 70 1.8 – 2,000 µg/kg dw LDW-SS35 
Acenaphthylene 128/818 16 1.3 J 500  30 31 1.8 – 2,000 µg/kg dw LDW-SS312 
Anthracene 576/828 70 2.0  10,000  84 100 13 – 2,000 µg/kg dw LDW-SS95 
Benzo(a)anthracene 748/828 90 7.3 J 8,400  200 320 6.4 – 200 µg/kg dw T117-SE-37-G 
Benzo(a)pyrene 747/822 91 6.5  7,900  200 310 6.4 – 350 µg/kg dw T117-SE-37-G 
Benzo(b)fluoranthene 755/822 92 6.6 J 8,200  300 400 6.4 – 450 µg/kg dw T117-SE-37-G 

Benzo(e)pyrene 20/20 100 16  1,300  69 210 na µg/kg dw 
B4a 
B3b 
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CHEMICAL 

DETECTION FREQUENCY CONCENTRATION 
MAXIMUM DETECT 

LOCATION RATIO % 
MINIMUM 
DETECT 

MAXIMUM 
DETECT 

MEDIAN 
DETECT 

CALCULATED 
MEAN 

RL OR  
RANGE OF RLS UNIT 

Benzo(g,h,i)perylene 682/823 83 6.1  3,800  100 200 13 – 2,000 µg/kg dw C8 
Benzo(k)fluoranthene 728/822 89 8.4  8,800  200 300 19 – 450 µg/kg dw T117-SE-37-G 
Benzofluoranthenes (total-calc'd) 757/822 92 6.6 J 17,000  460 740 nc µg/kg dw T117-SE-37-G 
Chrysene 773/828 93 12  7,700  300 500 18 – 170 µg/kg dw T117-SE-37-G 
Dibenzo(a,h)anthracene 436/828 53 1.6 J 1,500  50 60 1.0 – 2,000 µg/kg dw C8 
Dibenzofuran 248/827 30 1.0 J 4,200  30 50 1.7 – 2,000 µg/kg dw T117-SE-37-G 
Fluoranthene 797/828 96 18  24,000  400 900 19 – 340 µg/kg dw T117-SE-37-G 
Fluorene 382/828 46 1.4 J 6,800  43 79 1.8 – 2,000 µg/kg dw LDW-SS95 
Indeno(1,2,3-cd)pyrene 726/823 88 6.5  4,300  100 200 6.4 – 1,600 µg/kg dw C8 
Naphthalene 152/818 19 3.0 J 5,300  35 49 1.0 – 2,000 µg/kg dw LDW-SS35 
Perylene 20/20 100 9.0  350  47 67 na µg/kg dw B3b 
Phenanthrene 759/828 92 7.1  28,000  200 400 18 – 200 µg/kg dw T117-SE-37-G 

Pyrene 788/828 95 19  16,000  400 700 18 – 170 µg/kg dw 
DR044 

T117-SE-37-G 
Total HPAH 803/828 97 20  85,000  2,000 4,000 nc µg/kg dw T117-SE-37-G 
Total LPAH 763/828 92 9.1  44,000  300 700 nc µg/kg dw LDW-SS95 
Carcinogenic PAHs - Mammal  780/828 94 9.7 J 11,000  300 500 9.0 – 130 µg/kg dw T117-SE-37-G 
Total PAH 805/828 97 20  128,000  2,000 4,000 nc µg/kg dw T117-SE-37-G 

Phthalates                   
Bis(2-ethylhexyl)phthalate 674/832 81 5.4  14,000  300 600 15 – 1,500 µg/kg dw DUD005 
Butyl benzyl phthalate 425/822 52 2.0  7,100  40 80 1.8 – 2,000 µg/kg dw SD-04116 
Diethyl phthalate 41/832 5 2.0 J 150  10 30 1.8 – 2,000 µg/kg dw SD-322-S 
Dimethyl phthalate 156/822 19 2.0 J 200  20 20 1.8 – 2,000 µg/kg dw R23 
Di-n-butyl phthalate 189/822 23 3.0 J 3,800  40 60 1.8 – 2,000 µg/kg dw SD-04115 
Di-n-octyl phthalate 49/832 6 1.8  1,000  40 38 1.8 – 2,000 µg/kg dw LDW-SS70 

Other SVOCs                   
1,2,4-Trichlorobenzene 5/816 1 1.6 J 72 J 2.9 20 0.40 – 2,000 µg/kg dw DUD027 
1,2-Dichlorobenzene 17/816 2 1.3 J 520 J 2.4 20 0.40 – 2,000 µg/kg dw DR008 
1,2-Diphenylhydrazine 0/107 0 nd nd nd 64 15 – 880 µg/kg dw nd 
1,3-Dichlorobenzene 3/805 <1 2.0 J 11 J 2.5 22 0.40 – 2,000 µg/kg dw DUD012 
1,4-Dichlorobenzene 39/816 5 1.7 J 1,600 J 7.3 20 0.20 – 2,000 µg/kg dw DUD027 
2,4,5-Trichlorophenol 0/771 0 nd nd nd 130 8.6 – 4,900 µg/kg dw nd 
2,4,6-Trichlorophenol 0/771 0 nd nd nd 120 8.6 – 2,000 µg/kg dw nd 
2,4-Dichlorophenol 0/771 0 nd nd nd 79 8.6 – 2,000 µg/kg dw nd 
2,4-Dimethylphenol 5/813 1 6.1  290 J 17 33 6.0 – 2,000 µg/kg dw DD-2 
2,4-Dinitrophenol 0/757 0 nd nd nd 210 61 – 4,900 µg/kg dw nd 
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CHEMICAL 

DETECTION FREQUENCY CONCENTRATION 
MAXIMUM DETECT 

LOCATION RATIO % 
MINIMUM 
DETECT 

MAXIMUM 
DETECT 

MEDIAN 
DETECT 

CALCULATED 
MEAN 

RL OR  
RANGE OF RLS UNIT 

2,4-Dinitrotoluene 0/771 0 nd nd nd 110 4.6 – 2,000 µg/kg dw nd 
2,6-Dinitrotoluene 0/771 0 nd nd nd 110 8.6 – 2,000 µg/kg dw nd 
2-Chlorophenol 0/771 0 nd nd nd 29 8.6 – 2,000 µg/kg dw nd 
2-Methylphenol 7/821 1 8.6  58 J 14 28 6.0 – 2,000 µg/kg dw WQA8AVE 
2-Nitroaniline 0/757 0 nd nd nd 110 18 – 4,900 µg/kg dw nd 
2-Nitrophenol 0/771 0 nd nd nd 99 8.6 – 3,200 µg/kg dw nd 
3,3'-Dichlorobenzidine 0/732 0 nd nd nd 120 31 – 2,000 µg/kg dw nd 
3-Nitroaniline 0/749 0 nd nd nd 130 18 – 4,900 µg/kg dw nd 
4,6-Dinitro-o-cresol 0/757 0 nd nd nd 200 61 – 4,900 µg/kg dw nd 
4-Bromophenyl phenyl ether 1/771 <1 31  31  31 29 8.6 – 2,000 µg/kg dw LDW-SS23 
4-Chloro-3-methylphenol 1/757 <1 6.4 J 6.4 J 6.4 70 8.6 – 2,000 µg/kg dw C6 
4-Chloroaniline 0/726 0 nd nd nd 80 8.6 – 2,000 µg/kg dw nd 
4-Chlorophenyl phenyl ether 0/771 0 nd nd nd 27 8.6 – 2,000 µg/kg dw nd 
4-Methylphenol 82/831 10 4.8 J 4,600 J 34 44 8.6 – 2,000 µg/kg dw DUD207 
4-Nitroaniline 0/745 0 nd nd nd 110 18 – 4,900 µg/kg dw nd 
4-Nitrophenol 0/757 0 nd nd nd 110 61 – 4,900 µg/kg dw nd 
Aniline 1/295 <1 13 J 13 J 13 33 18 – 290 µg/kg dw B6b 
Benzaldehyde 6/10 60 120 J 380  200 200 170 µg/kg dw SB-4 
Benzidine 0/7 0 nd nd nd 540 310 – 1,700 µg/kg dw nd 
Benzoic acid 70/822 9 54 J 4,500  220 200 13 – 3,000 µg/kg dw NFK305 
Benzyl alcohol 15/812 2 8.2 J 670  27 46 9.2 – 690 µg/kg dw LDW-SS24 
Biphenyl 20/20 100 0.86 J 33  3.0 4.5 na µg/kg dw B4a 
bis(2-chloroethoxy)methane 1/771 <1 40  40  40 33 8.6 – 2,000 µg/kg dw DR188 
bis(2-chloroethyl)ether 0/771 0 nd nd nd 37 8.6 – 2,000 µg/kg dw nd 
bis(2-chloroisopropyl)ether 0/771 0 nd nd nd 34 8.6 – 2,000 µg/kg dw nd 
Caffeine 0/26 0 nd nd nd 160 6.8 – 2,000 µg/kg dw nd 
Caprolactam 1/10 10 27 J 27 J 27 520 830 – 1,500 µg/kg dw SB-5 
Carbazole 382/737 52 3.2 J 4,200  50 80 19 – 2,000 µg/kg dw LDW-SS95 
Coprostanol 42/102 41 260 J 50,000 J 770 1,000 21 – 2,000 µg/kg dw DUD027 
Dibenzothiophene 20/20 100 0.81 J 150  4.0 13 na µg/kg dw B4a 
Hexachlorobenzene 46/819 6 0.4 J 95 J 1 10 0.11 – 2,000 µg/kg dw LDW-SS68 
Hexachlorobutadiene 0/818 0 nd nd nd 23 0.96 – 2,000 µg/kg dw nd 
Hexachlorocyclopentadiene 1/718 <1 100 J 100 J 100 110 32 – 2,000 µg/kg dw DR009 
Hexachloroethane 0/799 0 nd nd nd 33 1.5 – 2,000 µg/kg dw nd 
Isophorone 2/781 <1 26  430  230 31 8.6 – 2,000 µg/kg dw SH-06 
Methyl isobutyl ketone 0/41 0 nd nd nd 17 3.0 – 1,100 µg/kg dw nd 
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CHEMICAL 

DETECTION FREQUENCY CONCENTRATION 
MAXIMUM DETECT 

LOCATION RATIO % 
MINIMUM 
DETECT 

MAXIMUM 
DETECT 

MEDIAN 
DETECT 

CALCULATED 
MEAN 

RL OR  
RANGE OF RLS UNIT 

Nitrobenzene 0/771 0 nd nd nd 29 8.6 – 2,000 µg/kg dw nd 
N-Nitrosodimethylamine 0/335 0 nd nd nd 61 30 – 1,800 µg/kg dw nd 
N-Nitroso-di-n-propylamine 0/771 0 nd nd nd 42 8.6 – 2,000 µg/kg dw nd 
N-Nitrosodiphenylamine 23/818 3 6.5  230  8.0 27 1.8 – 2,000 µg/kg dw DUD021 
Pentachlorophenol 12/785 2 14 J 410  100 96 7.6 – 4,900 µg/kg dw LDW-SSB4a 
Phenol 257/831 31 10 J 2,800  70 90 7.3 – 790 µg/kg dw B8a 
Pyridine 0/12 0 nd nd nd 440 160 – 2,400 µg/kg dw nd 
Retene 9/16 56 99 J 310 J 230 320 290 – 2,000 µg/kg dw SB-3 

Polychlorinated biphenyls                   
PCB-018 72/235 31 1,000 J 170,000 J 2,000 2,700 1,000 – 24,000 ng/kg dw DR178 
PCB-028 137/249 55 1,000 J 160,000 J 2,000 3,700 1,000 – 8,000 ng/kg dw DR157 
PCB-044 163/249 65 1,000 J 190,000 J 2,000 4,200 1,000 – 2,000 ng/kg dw DR178 
PCB-055 181/249 73 1,000 J 890,000 J 3,000 10,000 1,000 – 13,000 ng/kg dw DR178 
PCB-066 217/297 73 73.6  3,060,000  6,000 25,000 1,000 – 250,000 ng/kg dw LDW-SS109 
PCB-077 66/594 11 10.4  80,500  670 790 110 – 15,000 ng/kg dw LDW-SS109 
PCB-081 48/297 16 0.396 J 6,970  22.8 480 1,000 – 10,000 ng/kg dw LDW-SS109 
PCB-090 48/48 100 180 C 11,700,000 C 11,800 327,000 na ng/kg dw LDW-SS109 
PCB-101 536/592 91 410 J 5,600,000 J 10,000 49,000 120 – 10,000 ng/kg dw EIT070 
PCB-105 431/590 73 61.4  3,660,000  3,000 13,000 120 – 19,000 ng/kg dw LDW-SS109 
PCB-110 310/345 90 220 J 14,500,000 C 8,000 83,000 120 – 6,600 ng/kg dw LDW-SS109 
PCB-113 48/48 100 C90 C90 na na na na na 
PCB-114 53/297 18 2.75  207,000  210 1,400 1,000 – 12,000 ng/kg dw LDW-SS109 
PCB-115 48/48 100 C110 C110 na na na na na 
PCB-118 490/593 83 154  12,000,000  5,600 40,000 120 – 8,300 ng/kg dw LDW-SS109 
PCB-123 48/297 16 2.79  138,000  191 1,290 1,000 – 31,000 ng/kg dw LDW-SS109 
PCB-126 56/593 9 0.758 J 7,980  40 380 100 – 5,000 ng/kg dw LDW-SS109 
PCB-128 293/541 54 350 J 620,000 J 3,000 7,600 130 – 13,000 ng/kg dw EIT070 
PCB-129 48/48 100 320 C 14,000,000 C 16,200 403,000 na ng/kg dw LDW-SS109 
PCB-138 529/594 89 210 J 1,400,000  7,000 20,000 130 – 19,000 ng/kg dw EIT070 
PCB-153 541/591 92 258 C 9,090,000C 10,000 57,000 120 – 11,000 ng/kg dw LDW-SS109 
PCB-156 257/594 43 27.5 C 1,790,000 C 1,200 5,600 80 – 10,000 ng/kg dw LDW-SS109 
PCB-157 109/592 18 410  56,000  1,900 830 80 – 27,000 ng/kg dw EIT070 
PCB-160 48/48 100 C129 C129 na na na na na 
PCB-163 48/48 100 C129 C129 na na na na na 
PCB-167 84/297 28 10.6  515,000  1,000 3,100 1,000 – 10,000 ng/kg dw LDW-SS109 
PCB-168 48/48 100 C153 C153 na na na na na 
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PCB-169 0/594 0 nd nd nd 410 0.399 – 10,000 ng/kg dw nd 
PCB-170 415/546 76 190 J 460,000  3,700 9,000 80 – 14,000 ng/kg dw WES236 
PCB-180 496/594 84 155 C 1,600,000 C 5,600 21,000 110 – 9,500 ng/kg dw LDW-SS109 
PCB-187 207/249 83 1,000  360,000 J 3,000 6,000 1,000 – 6,000 ng/kg dw DR207 
PCB-189 72/594 12 3.06  65,700  290 640 110 – 10,000 ng/kg dw LDW-SS109 
PCB-193 48/48 100 C180 C180 na na na na na 
PCB-195 31/249 12 1,000 J 49,000 J 1,000 1,100 1,000 – 10,000 ng/kg dw DR207 
PCB-206 41/249 16 1,000  27,000  1,000 920 1,000 – 10,000 ng/kg dw DR217 

PCB-209 7/249 3 1,000  2,000  1,000 540 1,000 – 10,000 ng/kg dw 
DR007 
DR081 

Aroclor-1016 0/1020 0 nd nd nd 30 0.87 – 3,400 µg/kg dw nd 
Aroclor-1221 0/894 0 nd nd nd 31 1.9 – 5,500 µg/kg dw nd 
Aroclor-1232 0/894 0 nd nd nd 25 0.87 – 3,400 µg/kg dw nd 
Aroclor-1242 108/1021 11 7.8 J 2,700  41 49 0.87 – 6,100 µg/kg dw LDW-SS143 
Aroclor-1248 228/1030 22 6.3  220,000  82 360 0.87 – 4,300 µg/kg dw NFK305 
Aroclor-1254 817/1022 80 2.2  110,000  80 500 1.3 – 4,300 µg/kg dw LDW-SS109 
Aroclor-1254/1260 8/8 100 37  800  120 180 na µg/kg dw SH-05 
Aroclor-1260 823/1022 81 1.2 J 38,000  80 600 3.9 – 15,000 µg/kg dw T117-SE-21-G 
Aroclor-1262 2/12 17 270  840  560 97 3.3 – 20 µg/kg dw SD-SWY12 
Aroclor-1268 1/11 9 460 J 460 J 460 47 3.3 – 20 µg/kg dw SD-DUW44 
PCBs (total calc'd) 1243/1327 94 1.6 J 220,000  150 1,200 nc µg/kg dw NFK305 
PCBs + PCTs (total) 294/297 99 1.6  26,000  110 400 0.56 – 0.63 µg/kg dw EIT070 
PCTs (total) 258/299 86 1.8 J 5,600  16 49 1.6 – 8.1 µg/kg dw EIT076 
PCB TEQ - Bird 48/48 100 0.646 J 6,210  30.3 289 na ng/kg dw LDW-SS109 
PCB TEQ - Fish 48/48 100 0.00635 J 143.0  0.285 4.45 na ng/kg dw LDW-SS109 
PCB TEQ - Mammal 48/48 100 0.0908 J 1,380  3.50 45.9 na ng/kg dw LDW-SS109 

Pesticides                   
2,4'-DDD 5/93 5 1.6 JN 10 JN 7.0 2.0 0.97 – 34 µg/kg dw C10-1 
2,4'-DDE 2/93 2 2.8 JN 11 JN 6.9 1.7 0.97 – 34 µg/kg dw B7a 
2,4'-DDT 29/93 31 0.24 JN 11 JN 3.9 5.1 1.9 – 460 µg/kg dw C7-2 
4,4'-DDD 66/193 34 0.29 JN 840  4.1 11 0.81 – 540 µg/kg dw DR178 
4,4'-DDE 29/193 15 0.28 JN 370 J 3.1 6.8 0.81 – 800 µg/kg dw DR178 
4,4'-DDT 40/193 21 0.48 JN 1,700  8.0 14 0.81 – 56 µg/kg dw DR178 
DDTs (total-calc'd) 76/193 39 0.72 JN 2,900 J 8.5 28 nc µg/kg dw DR178 
Aldrin 4/193 2 0.014 J 1.6 JN 0.60 1.1 0.40 – 56 µg/kg dw B3b 
Dieldrin 8/193 4 0.099 J 280  6.5 3.6 0.81 – 91 µg/kg dw DR178 



Table E.6.1-1, cont. Summary statistics for surface sediment data 

Lower
 Duwamish

 Waterway
 Group

 

Port  of Seattle  /  Ci ty  of Seattle  /  King County /  The Boeing Company  
 

FINAL 
LDW RI: Appendix E 

July 9, 2010 
 Page 114 

 

CHEMICAL 

DETECTION FREQUENCY CONCENTRATION 
MAXIMUM DETECT 

LOCATION RATIO % 
MINIMUM 
DETECT 

MAXIMUM 
DETECT 

MEDIAN 
DETECT 

CALCULATED 
MEAN 

RL OR  
RANGE OF RLS UNIT 

Total aldrin/dieldrin  11/193 6 0.113 J 280  2.3 3.6 nc µg/kg dw DR178 
alpha-BHC 3/193 2 0.14 J 1.8 JN 0.81 1.1 0.40 – 56 µg/kg dw B8a 
beta-BHC 4/193 2 0.087 J 13  1.6 1.2 0.40 – 56 µg/kg dw DR178 
gamma-BHC 11/193 6 0.050 J 6.7 JN 1.2 1.2 0.40 – 56 µg/kg dw C8 
delta-BHC 3/155 2 0.081 J 11 JN 0.42 1.1 0.40 – 56 µg/kg dw C8 
alpha-Chlordane 13/149 9 0.10 JN 36  0.25 1.4 0.72 – 30 µg/kg dw LDW-SS85 
gamma-Chlordane 25/149 17 0.20 JN 200  3.2 4.9 0.72 – 96 µg/kg dw DR178 
Chlordane 5/44 11 25  62  40 17 7.7 – 330 µg/kg dw DUD005 
Total chlordane  28/149 19 0.20 JN 230  2.8 6.9 nc µg/kg dw DR178 
alpha-Endosulfan 9/147 6 0.18 JN 71 JN 0.29 1.8 0.40 – 100 µg/kg dw C8 
beta-Endosulfan 3/149 2 0.47 J 10 JN 0.54 2.5 0.81 – 200 µg/kg dw B5a-2 
Endosulfan 1/46 2 0.11 J 0.11 J 0.11 2.2 0.81 – 56 µg/kg dw SH-06 
Endosulfan sulfate 3/191 2 0.63 JN 25 JN 0.84 2.2 0.81 – 200 µg/kg dw B7a 
Endrin 4/193 2 0.99 JN 9.1  3.0 2.2 0.81 – 200 µg/kg dw SH-06 
Endrin aldehyde 6/182 3 0.28 JN 130  6.3 3.6 0.81 – 250 µg/kg dw DR178 
Endrin ketone 7/137 5 0.83 JN 110 JN 1.5 3.6 0.81 – 200 µg/kg dw C10-2 
Heptachlor 6/193 3 0.12 J 5.2  1.8 1.3 0.43 – 70 µg/kg dw K-03 
Heptachlor epoxide 5/193 3 0.47 JN 4.9 JN 1.0 2.7 0.40 – 510 µg/kg dw B5b 
Methoxychlor 11/193 6 0.34 JN 99  2.0 6.7 0.97 – 330 µg/kg dw DR178 
Mirex 3/93 3 0.29 JN 1.0 JN 0.37 1.3 0.97 – 34 µg/kg dw C10-2 
Cis-Nonachlor 0/58 0 nd nd nd 4.6 1.9 – 330 µg/kg dw nd 
Trans-Nonachlor 0/58 0 nd nd nd 1.5 1.9 – 34 µg/kg dw nd 
Oxychlordane 0/58 0 nd nd nd 1.6 1.9 – 34 µg/kg dw nd 
Toxaphene 2/191 1 340 JN 6,300 JN 3,300 110 1.0 – 4,300 µg/kg dw B8a 

Grain size                   
Fractional % (>9525  µm) 0/249 0 nd nd nd 0.0050 0.01 % dw nd 
Fractional % phi >-3 (>8,000  µm) 4/5 80 1.5  4  2 2 0.1 % dw R22 
Fractional % phi >-2 (>4,000 µm) 12/13 92 0.2  3  0.6 0.9 0.1 % dw DUD_5C 

Fractional % phi >-1 (>2,000 µm) 274/294 93 0.010  81.5  2 6 0.1 % dw JHGSA-SD1-02-
0010 

Fractional % phi -3-(-2) (4,000-8,000 µm) 11/12 92 0.20  2  1 1 0.1 % dw 
R18 
R22 

Fractional % phi -2-(-1) (2,000-4,000 µm) 210/290 72 0.010  14  0.4 0.9 0.01 – 0.1 % dw DR209 
Fractional % phi -1-0 (1,000-2,000 µm) 744/805 92 0.020 J 37  2 2 0.01 – 0.1 % dw DR257 
Fractional % phi 0-1 (500-1,000 µm) 809/823 98 0.2  63  3 6 0.01 % dw DR298 
Fractional % phi 1-2 (250-500 µm) 812/824 99 0.44 J 63.9  9 10 0.01 % dw LDW-SS156 
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Fractional % phi 2-3 (125-250 µm) 818/824 99 0.46 J 39.4  8 10 0.01 % dw LDW-SS144 
Fractional % phi 3-4 (62.5-125 µm) 827/830 100 0.090  36  9 10 0.01 – 0.1 % dw DR167 

Fractional % phi 4-5 (31.2-62.5 µm) 810/821 99 0.060 J 31  10 10 0.01 – 0.1 % dw 
R69 
R88 

Fractional % phi 5-6 (15.6-31.2 µm) 803/820 98 0.1  49  10 10 0.01 – 0.1 % dw R14 
Fractional % phi 6-7 (7.8-15.6 µm) 805/820 98 0.030 J 42.3  10 10 0.01 – 0.1 % dw DUD_2C 
Fractional % phi 7-8 (3.9-7.8 µm) 801/820 98 0.070 J 22.6  6 7 0.01 – 0.1 % dw DUD_8C 
Fractional % phi 8-9 (1.95-3.9 µm) 799/820 97 0.1  26  3 4 0.01 – 0.1 % dw SD-2 
Fractional % phi 9+ (<1.95 µm) 6/6 100 1.45  10.7  9.50 7.19 na % dw T117-SE-86-G 
Fractional % phi 9-10 (0.98-1.95 µm) 792/820 97 0.010  12  2 3 0.01 – 0.1 % dw SD-2 
Fractional % phi 10+ (<0.98 µm) 770/814 95 0.23 J 23.6  5 5 0.01 – 0.1 % dw LDW-SS315 
Fractional % Sieve #10 (2,000-4,750 µm) 109/179 61 1.0  25  2.0 2.2 0.01 % dw SD-04402 
Fractional % Sieve 3/8in (4,750-9,525  µm) 54/249 22 0.020  59  1.1 0.77 0.01 % dw DR124 

Fractional % Sieve #4 (>4,750 µm) 78/179 44 1.0  47  3.0 3.9 0.01 % dw 
SD-04107 

SD-SWY05 

Gravel (total calc'd) 606/764 79 0.010  81.5  2 4 nc % dw JHGSA-SD1-02-
0010 

Sand (total calc'd) 1247/1247 100 0.22  100  40 40 nc % dw 
NFK014 
EST103 
DR297 

Silt (total calc'd) 1240/1251 99 0.1  80  50 40 nc % dw 
R38 
R48 

Clay (total calc'd) 1226/1250 98 0.1  55  10 10 nc % dw SD-2 
Gravel 298/423 70 0.010  60  0.8 3 0.01 – 0.1 % dw EIT070 
Coarse Sand (4750-2000 microns) 11/11 100 0.200  24.5  11.8 10.3 na % dw T117-SE-37-G 
Medium Sand (2000-425 microns) 11/11 100 3.80  52.3  12.9 18.2 na % dw T117-SE-89-G 
Fine Sand (425-75 microns) 11/11 100 2.70  71.1  19.3 21.4 na % dw T117-SE-08-G 
Fines (percent silt+clay) 812/821 99 0.1  100  60 50 0.01 – 0.1 % dw R48 

Conventional parameters                   
Total organic carbon (TOC) 1336/1336 100 0.032  11.5  2 2 na % dw SG01 
Total solids 551/551 100 29  94.0  55 57 na % ww NFK302 
Total solids (preserved) 160/160 100 30.60  92.00  50.90 52.83 na % ww LDW-SS151 
Sulfides (total) 134/229 59 2.0 J 7,700  100 200 0.68 – 46 mg/kg dw LDW-SS78 
Acid volatile sulfides 41/52 79 88 J 6,100 J 1,700 1,600 48 – 89 mg/kg dw DUD010 
Ammonia 14/14 100 5.40  20.3  8.6 11 na mg/kg dw DUD032 
Ammonia (total as nitrogen) 156/160 98 0.18  39.1  6.4 8.1 0.10 – 0.12 mg-N/kg LDW-SS72 
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Cyanide 0/4 0 nd nd nd 0.24 0.44 – 0.51 mg/kg dw nd 
Moisture 5/5 100 34.4  48.8  37.6 39.5 na % ww T117-SE-08-G 
pH 154/154 100 4.6  8.7  7.4 7.5 na pH SD-04907 

Salinity 14/14 100 14  27.0  27 24 na g/kg ww 

DUD018 
DUD033 
DUD031 
DUD029 
DUD025 
DUD021 
DUD016 
DUD023 

Volatile organic compounds                   
1,1,1,2-Tetrachloroethane 0/36 0 nd nd nd 8.7 1.5 – 530 µg/kg dw nd 
1,1,1-Trichloroethane 0/41 0 nd nd nd 8.2 1.4 – 530 µg/kg dw nd 
1,1,2,2-Tetrachloroethane 0/41 0 nd nd nd 8.2 1.4 – 530 µg/kg dw nd 
1,1,2-Trichloroethane 0/41 0 nd nd nd 15 1.4 – 1,100 µg/kg dw nd 
1,1,2-Trichlorotrifluoroethane 0/39 0 nd nd nd 20 1.5 – 1,100 µg/kg dw nd 
1,1-Dichloroacetone 0/34 0 nd nd nd 45 3.0 – 2,700 µg/kg dw nd 
1,1-Dichloroethane 0/41 0 nd nd nd 8.2 1.4 – 530 µg/kg dw nd 
1,1-Dichloroethene 0/41 0 nd nd nd 16 1.4 – 1,100 µg/kg dw nd 
1,1-Dichloropropene 0/36 0 nd nd nd 8.7 1.5 – 530 µg/kg dw nd 
1,2,3-Trichlorobenzene 0/36 0 nd nd nd 18 2.4 – 1,100 µg/kg dw nd 
1,2,3-Trichloropropane 0/36 0 nd nd nd 18 1.5 – 1,100 µg/kg dw nd 
1,2,4-Trimethylbenzene 0/36 0 nd nd nd 8.7 1.5 – 530 µg/kg dw nd 
1,2-Dibromo-3-chloropropane 0/36 0 nd nd nd 20 4.6 – 1,100 µg/kg dw nd 
1,2-Dibromoethane (EDB) 0/36 0 nd nd nd 17 1.5 – 1,100 µg/kg dw nd 
1,2-Dichloroethane 0/41 0 nd nd nd 8.2 1.4 – 530 µg/kg dw nd 
1,2-Dichloroethene (total) 0/2 0 nd nd nd 12 23 – 24 µg/kg dw nd 
1,2-Dichloropropane 0/41 0 nd nd nd 8.2 1.4 – 530 µg/kg dw nd 
1,3,5-Trimethylbenzene 0/36 0 nd nd nd 8.7 1.5 – 530 µg/kg dw nd 
1,3-Dichloropropane 0/36 0 nd nd nd 8.7 1.5 – 530 µg/kg dw nd 
1-Chlorobutane 0/36 0 nd nd nd 8.7 1.5 – 530 µg/kg dw nd 
2,2-Dichloropropane 0/36 0 nd nd nd 8.7 1.5 – 530 µg/kg dw nd 
2-Chloroethyl vinyl ether 0/3 0 nd nd nd 4.7 7.0 – 12 µg/kg dw nd 
2-Chlorotoluene 0/36 0 nd nd nd 8.7 1.5 – 530 µg/kg dw nd 
2-Hexanone 0/41 0 nd nd nd 29 3.0 – 2,100 µg/kg dw nd 
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2-Nitropropane 0/36 0 nd nd nd 44 7.6 – 2,700 µg/kg dw nd 
4-Chlorotoluene 0/36 0 nd nd nd 8.7 1.5 – 530 µg/kg dw nd 
Acetone 3/41 7 110 J 1,000 J 160 310 11 – 21,000 µg/kg dw DR047 
Allyl chloride 0/36 0 nd nd nd 17 1.5 – 1,100 µg/kg dw nd 
Benzene 0/41 0 nd nd nd 8.2 1.4 – 530 µg/kg dw nd 
Bromobenzene 0/36 0 nd nd nd 8.7 1.5 – 530 µg/kg dw nd 
Bromochloromethane 0/36 0 nd nd nd 17 1.5 – 1,100 µg/kg dw nd 
Bromodichloromethane 0/41 0 nd nd nd 8.2 1.4 – 530 µg/kg dw nd 
Bromoform 0/41 0 nd nd nd 37 1.4 – 2,700 µg/kg dw nd 
Bromomethane 0/41 0 nd nd nd 72 2.8 – 5,300 µg/kg dw nd 
Carbon disulfide 12/41 29 0.84 J 4.0 J 1.4 16 1.4 – 1,100 µg/kg dw DR178 
Carbon tetrachloride 0/41 0 nd nd nd 8.2 1.4 – 530 µg/kg dw nd 
Chloroacetonitrile 0/2 0 nd nd nd 7.9 7.6 – 24 µg/kg dw nd 
Chlorobenzene 0/41 0 nd nd nd 8.2 1.4 – 530 µg/kg dw nd 
Chloroethane 0/41 0 nd nd nd 140 2.8 – 11,000 µg/kg dw nd 
Chloroform 0/41 0 nd nd nd 8.2 1.4 – 530 µg/kg dw nd 
Chloromethane 0/41 0 nd nd nd 16 1.5 – 1,100 µg/kg dw nd 
cis-1,2-Dichloroethene 0/39 0 nd nd nd 8.1 1.4 – 530 µg/kg dw nd 
cis-1,3-Dichloropropene 0/41 0 nd nd nd 8.7 1.4 – 560 µg/kg dw nd 
p-Cymene 3/36 8 1.6 J 25  1.6 9.3 1.5 – 530 µg/kg dw DR111 
Dibromochloromethane 0/41 0 nd nd nd 36 1.4 – 2,700 µg/kg dw nd 
Dibromomethane 0/36 0 nd nd nd 17 1.5 – 1,100 µg/kg dw nd 
Dichlorodifluoromethane 0/7 0 nd nd nd 1.0 1.5 – 3.3 µg/kg dw nd 
Dichloromethane 1/41 2 1,600  1,600  1,600 44 2.8 – 21 µg/kg dw DR008 
Diethyl ether 0/36 0 nd nd nd 17 1.5 – 1,100 µg/kg dw nd 
Ethyl Methacrylate 0/36 0 nd nd nd 17 1.5 – 1,100 µg/kg dw nd 
Ethylbenzene 0/41 0 nd nd nd 8.2 1.4 – 530 µg/kg dw nd 
Iodomethane 0/36 0 nd nd nd 17 1.5 – 1,100 µg/kg dw nd 
Isopropylbenzene 0/36 0 nd nd nd 12 2.3 – 530 µg/kg dw nd 
Methacrylonitrile 0/36 0 nd nd nd 20 4.6 – 1,100 µg/kg dw nd 
Methyl Acrylate 0/36 0 nd nd nd 12 2.3 – 530 µg/kg dw nd 
Methyl ethyl ketone 15/41 37 5.3  35  14 21 3.0 – 1,100 µg/kg dw DR154 
Methyl Methacrylate 0/36 0 nd nd nd 9.4 2.3 – 530 µg/kg dw nd 
n-Butylbenzene 0/36 0 nd nd nd 8.7 1.5 – 530 µg/kg dw nd 
n-Propylbenzene 0/36 0 nd nd nd 8.7 1.5 – 530 µg/kg dw nd 
Pentachloroethane 0/36 0 nd nd nd 17 1.5 – 1,100 µg/kg dw nd 
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sec-Butylbenzene 0/36 0 nd nd nd 8.7 1.5 – 530 µg/kg dw nd 
Styrene 0/41 0 nd nd nd 15 1.4 – 1,100 µg/kg dw nd 
Tert-butyl methyl ether 0/36 0 nd nd nd 8.9 1.5 – 530 µg/kg dw nd 
tert-Butylbenzene 0/36 0 nd nd nd 8.7 1.5 – 530 µg/kg dw nd 
Tetrachloroethene 2/41 5 0.21 J 0.52 J 0.36 8.2 1.4 – 530 µg/kg dw DR297 
Toluene 3/41 7 1.0 J 2.2 J 1.5 8.3 1.4 – 530 µg/kg dw DR011 
trans-1,2-Dichloroethene 0/39 0 nd nd nd 8.1 1.4 – 530 µg/kg dw nd 
trans-1,3-Dichloropropene 0/41 0 nd nd nd 8.4 1.4 – 500 µg/kg dw nd 
trans-1,4-Dichloro-2-butene 0/34 0 nd nd nd 46 7.6 – 2,700 µg/kg dw nd 
Trichloroethene 0/41 0 nd nd nd 8.2 1.4 – 530 µg/kg dw nd 
Trichlorofluoromethane 0/39 0 nd nd nd 77 1.5 – 5,300 µg/kg dw nd 
Vinyl acetate 0/3 0 nd nd nd 4.7 7.0 – 12 µg/kg dw nd 
Vinyl chloride 0/41 0 nd nd nd 37 1.5 – 2,700 µg/kg dw nd 
Xylene (ortho) 0/39 0 nd nd nd 8.1 1.4 – 530 µg/kg dw nd 
Xylene (meta & para) 0/39 0 nd nd nd 17 1.4 – 1,100 µg/kg dw nd 
Xylene (total) 0/2 0 nd nd nd 12 23 – 24 µg/kg dw nd 
Total Xylenes  0/39 0 nd nd nd 17 nc µg/kg dw nd 

Dioxin/furan                   
2,3,7,8-TCDD 22/47 47 0.0890 J 30.6  0.78 1.6 0.27 – 1.1 ng/kg dw LDW-SS84 
1,2,3,7,8-PeCDD 24/47 51 0.284 J 57.1  2.2 4.7 0.53 – 4.1 ng/kg dw LDW-SS84 
1,2,3,4,7,8-HxCDD 24/47 51 0.382 J 124  3.6 9.2 0.72 – 5.4 ng/kg dw LDW-SS56 
1,2,3,6,7,8-HxCDD 39/47 83 1.73 J 3,400  13 120 0.74 – 4.1 ng/kg dw LDW-SS56 
1,2,3,7,8,9-HxCDD 35/47 74 1.19 J 315  10 27 0.84 – 4.8 ng/kg dw LDW-SS56 
1,2,3,4,6,7,8-HpCDD 45/47 96 41.4 J 73,700  290 2,800 0.99 – 1.1 ng/kg dw LDW-SS56 
OCDD 47/47 100 7.8 J 241,000  2,700 18,000 na ng/kg dw LDW-SS56 
2,3,7,8-TCDF 38/47 81 0.426 J 397  2.1 14 0.18 – 1.4 ng/kg dw LDW-SS37 
1,2,3,7,8-PeCDF 23/47 49 0.214 J 69.3  1.30 5.02 0.28 – 5.0 ng/kg dw LDW-SS56 
2,3,4,7,8-PeCDF 24/47 51 0.392 J 230  3.8 17 0.44 – 5.4 ng/kg dw LDW-SS56 
1,2,3,4,7,8-HxCDF 34/47 72 0.694 J 2,530  9.4 130 0.29 – 4.2 ng/kg dw LDW-SS56 
1,2,3,6,7,8-HxCDF 24/47 51 0.335 J 365  3.6 23 0.22 – 4.3 ng/kg dw LDW-SS56 
1,2,3,7,8,9-HxCDF 22/47 47 0.0730 J 33.8 J 0.340 1.97 0.12 – 2.4 ng/kg dw LDW-SS56 
2,3,4,6,7,8-HxCDF 24/47 51 0.307 J 302 J 2.4 14 0.29 – 2.5 ng/kg dw LDW-SS56 
1,2,3,4,6,7,8-HpCDF 44/47 94 6.71  40,300  52 1,200 0.62 – 7.7 ng/kg dw LDW-SS56 
1,2,3,4,7,8,9-HpCDF 31/47 66 0.421 J 3,720  6.6 120 0.77 – 4.2 ng/kg dw LDW-SS56 
OCDF 46/47 98 12.5  93,700  160 3,000 0.74 ng/kg dw LDW-SS56 
Total TCDD 19/24 79 0.95  18  5.2 4.6 0.34 – 1.1 ng/kg dw DR008 
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CHEMICAL 

DETECTION FREQUENCY CONCENTRATION 
MAXIMUM DETECT 

LOCATION RATIO % 
MINIMUM 
DETECT 

MAXIMUM 
DETECT 

MEDIAN 
DETECT 

CALCULATED 
MEAN 

RL OR  
RANGE OF RLS UNIT 

Total PeCDD 1/24 4 49  49  49 3.7 1.4 – 8.5 ng/kg dw DR008 
Total HxCDD 22/24 92 7.5  1,100  69 100 1.1 – 1.7 ng/kg dw DR008 
Total HpCDD 22/24 92 120  11,000  540 940 0.99 – 1.9 ng/kg dw DR008 
Total TCDF 22/24 92 3.0  95  26 26 0.28 – 0.32 ng/kg dw DR008 
Total PeCDF 21/24 88 4.9  180  23 28 0.71 – 3.9 ng/kg dw DR008 
Total HxCDF 22/24 92 6.2  1,200  44 92 0.36 – 0.45 ng/kg dw DR008 
Total HpCDF 22/24 92 18  3,900  120 280 0.84 – 2.2 ng/kg dw DR008 
Dioxin/furan TEQ - Bird 47/47 100 1.4 J 1,230 J 8.6 77 na ng/kg dw LDW-SS56 
Dioxin/furan TEQ - Fish 47/47 100 1.110 J 1,130 J 6.3 57 na ng/kg dw LDW-SS56 
Dioxin/furan TEQ - Mammal 47/47 100 1.1 J 2,100 J 10 93 na ng/kg dw LDW-SS56 

Petroleum groups                   
Gasoline 2/7 29 130  260  200 59 10 mg/kg dw SD-04122 
TPH - Gasoline Range 0/2 0 nd nd nd 10 20 mg/kg dw nd 
TPH - Diesel Range 2/2 100 68  81  75 75 na mg/kg dw SD-04121 
TPH - Diesel #2 Range 0/5 0 nd nd nd 5.0 10 mg/kg dw nd 
Lube Oils 0/4 0 nd nd nd 5.0 10 mg/kg dw nd 
TPH - Heavy Fuel Oil Range 2/3 67 250  370  310 210 10 mg/kg dw SD-04121 

TPH 49/55 89 23  23,000  560 1,700 20 mg/kg dw 
SS-SWY05 
SS-SWY06 

Total Petroleum Hydrocarbons  2/2 100 68  81  75 75 nc mg/kg dw SD-04121 
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Table E.6.1-2. Summary surface sediment statistics and comparisons to SMS criteria for chemicals with OC-
normalized criteria  

CHEMICALa 

DETECTION 
FREQUENCYb 

CONCENTRATION 
 (mg/kg OC) 

MAXIMUM DETECT 
LOCATION 

SMS CRITERIA 
(mg/kg OC) 

COMPARISON TO SMS CRITERIA 
(NUMBER OF LOCATIONS) 

RATIO % 
MINIMUM 
DETECT 

MAXIMUM 
DETECT 

MEDIAN 
DETECT 

CALCULATE
D MEAN 

RL OR 
RANGE 
OF RLS SQS CSL 

DETECT 
> SQS 
AND ≤ 
CSL 

DETECT 
> CSL 

NONDETECT 
> SQS  

AND ≤ CSL 
NONDETECT 

> CSL 
PAHs                             

2-Methylnaphthalene 123/753 16 0.090  160  1 2 0.059 – 94 LDW-SS35 38 64 0 2 6 1 

Acenaphthene 283/760 37 0.064 J 260  2 3 0.059 – 94 LDW-SS35 16 57 14 3 9 2 

Acenaphthylene 118/753 16 0.12 J 9.2  1.5 1.6 0.059 – 94 B4a 66 66 0 0 0 1 

Anthracene 548/760 72 0.10  380  4 7 0.65 – 94 LDW-SS95 220 1,200 2 0 0 0 

Benzo(a)anthracene 712/760 94 0.44  440  10 20 0.29 – 34 T117-SE-37-G 110 270 7 1 0 0 

Benzo(a)pyrene 710/756 94 0.25  420  10 20 0.29 – 68 T117-SE-37-G 99 210 3 3 0 0 

Benzo(g,h,i)perylene 648/755 86 0.22  180  6 8 0.65 – 94 R23 and C8 31 78 10 3 4 1 

Total benzofluoranthenes  715/754 95 0.49 J 890  20 40 nc T117-SE-37-G 230 450 4 2 0 0 

Chrysene 731/760 96 0.86  410  20 20 0.67 – 34 T117-SE-37-G 110 460 19 0 0 0 

Dibenzo(a,h)anthracene 413/760 54 0.080  71  2 3 0.034 – 170 R23 and C8 12 33 12 4 8 6 

Dibenzofuran 232/759 31 0.10 J 220  2 3 0.059 – 94 T117-SE-37-G 15 58 6 3 9 2 

Fluoranthene 750/760 99 0.92  1,300  20 50 0.67 – 68 T117-SE-37-G 160 1,200 30 1 0 0 

Fluorene 357/760 47 0.090  290  2.1 4.0 0.059 – 94 T117-SE-37-G 23 79 10 3 8 1 

Indeno(1,2,3-cd)pyrene 689/755 91 0.23  200  7 9 0.29 – 59 C8 34 88 16 4 1 0 

Naphthalene 135/753 18 0.13 J 260  1.6 2.3 0.059 – 94 LDW-SS35 99 170 0 1 0 0 

Phenanthrene 719/760 95 0.36  1,500  10 20 0.67 – 34 T117-SE-37-G 100 480 20 3 0 0 

Pyrene 743/760 98 0.87  840  20 40 0.67 – 34 T117-SE-37-G 1,000 1,400 0 0 0 0 

Total HPAH 754/760 99 1.6 J 4,500  100 200 nc T117-SE-37-G 960 5,300 19 0 0 0 

Total LPAH 721/760 95 0.46  2,300  10 30 nc T117-SE-37-G 370 780 2 3 0 0 

Phthalates                             

Bis(2-ethylhexyl)phthalate 637/764 83 0.20  390  20 20 0.88 – 170 DUD026 47 78 48 49 2 2 

Butyl benzyl phthalate 406/757 54 0.071  530 J 2 4 0.060 – 94 SD-DUW48 4.9 64 62 6 65 1 

Diethyl phthalate 40/764 5 0.14 J 20  0.7 1 0.059 – 94 DUD007 61 110 0 0 1 0 

Dimethyl phthalate 149/757 20 0.14 J 15  1 1 0.059 – 94 LDW-SS14 53 53 0 0 0 2 

Di-n-butyl phthalate 176/757 23 0.29 J 140  2 3 0.059 – 94 SD-04915 220 1,700 0 0 0 0 

Di-n-octyl phthalate 44/764 6 0.11  35  1.9 2.0 0.059 – 170 SD-04102 58 4,500 0 0 5 0 

Other SVOCs                             

1,2,4-Trichlorobenzene 4/751 1 0.057 J 0.61 J 0.11 0.88 0.020 – 94 DUD012 0.81 1.8 0 0 231 116 
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CHEMICALa 

DETECTION 
FREQUENCYb 

CONCENTRATION 
 (mg/kg OC) 

MAXIMUM DETECT 
LOCATION 

SMS CRITERIA 
(mg/kg OC) 

COMPARISON TO SMS CRITERIA 
(NUMBER OF LOCATIONS) 

RATIO % 
MINIMUM 
DETECT 

MAXIMUM 
DETECT 

MEDIAN 
DETECT 

CALCULATE
D MEAN 

RL OR 
RANGE 
OF RLS SQS CSL 

DETECT 
> SQS 
AND ≤ 
CSL 

DETECT 
> CSL 

NONDETECT 
> SQS  

AND ≤ CSL 
NONDETECT 

> CSL 
1,2-Dichlorobenzene 15/751 2 0.068 J 2.9 J 0.10 0.88 0.020 – 94 DUD012 2.3 2.3 0 1 0 99 

1,4-Dichlorobenzene 34/751 5 0.097 J 65  0.36 1.0 0.023 – 94 R88 3.1 9 0 2 77 15 

Hexachlorobenzene 45/753 6 0.02 J 3.8  0.08 0.8 0.0095 – 94 B7a 0.38 2.3 4 2 283 94 

Hexachlorobutadiene 0/753 0 nd nd nd nd 0.028 – 94 nd 3.9 6.2 0 0 20 78 

N-Nitrosodiphenylamine 21/753 3 0.23  7.9  0.37 1.4 0.059 – 94 DUD021 11 11 0 0 0 17 

Polychlorinated biphenyls                             

PCBs (total calc'd) 1145/1203 95 0.11 J 10,000  8 60 nc NFK305 12 65 285 160 0 0 

a Data for chemicals with dry weight SMS criteria are presented in Table E.6.1-1. 
b Surface sediment sample locations were not included if the TOC content was < 0.5% or > 4.0%. Data from these locations were compared to LAETs and 2LAETs in Table E.6.1-3. 
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Table E.6.1-3. Summary surface sediment statistics and comparisons to SMS criteria for chemicals with dry 
weight criteria 

CHEMICAL 

DETECTION FREQUENCY CONCENTRATION ( 

MAXIMUM 
DETECT 

LOCATION 

SMS CRITERIA 
COMPARISON TO SMS CRITERIAa 

(NUMBER OF LOCATIONS) 

RATIO % 
MINIMUM 
DETECT 

MAXIMUM 
DETECT 

MEDIAN 
DETECT 

CALCULATED 
MEAN 

RL OR RANGE 
OF RLS UNIT SQS CSL UNIT 

DETECT 
> SQS 

AND ≤ CSL 
DETECT 
> CSL 

NONDETECT 
> SQS AND 

≤ CSL 
NONDETEC

T > CSL 

Metals and trace elements                                 

Arsenic 794/852 93 1.2  1,100  12 17 3.1 – 31 mg/kg dw LDW-SS114 57 93 mg/kg dw 5 9 0 0 

Cadmium 584/838 70 0.030 J 120  0.5 1 0.04 – 2.5 mg/kg dw SS-SWY01 5.1 6.7 mg/kg dw 2 11 0 0 

Chromium 850/850 100 4.8  1,100 J 30 40 na mg/kg dw SS-SWY06 260 270 mg/kg dw 1 8 0 0 

Copper 852/852 100 5  12,000 J 
50 

100 na mg/kg dw 
SS-SWY01 

390 390 mg/kg dw 0 12 0 0 
 SS-SWY02 

Lead 852/852 100 2  23,000  40 100 na mg/kg dw SS-SWY02 450 530 mg/kg dw 2 19 0 0 

Mercury 746/868 86 0.021  4.6 J 0.2 0.2 0.02 – 0.10 mg/kg dw SD-04408 0.41 0.59 mg/kg dw 16 27 0 0 

Silver 499/823 61 0.020  270  0.4 1 0.046 – 5 mg/kg dw SS-SWY02 6.1 6.1 mg/kg dw 0 10 0 0 

Zinc 849/849 100 16  9,700  110 190 na mg/kg dw SS-SWY01 410 960 mg/kg dw 26 16 0 0 

Other SVOCs                                 

2,4-Dimethylphenol 5/813 1 6.1  290 J 17 33 6.0 – 2,000 µg/kg dw DD-2 29 29 µg/kg dw 0 1 0 222 

2-Methylphenol 7/821 1 8.6  58 J 14 28 6.0 – 2,000 µg/kg dw WQA8AVE 63 63 µg/kg dw 0 0 0 114 

4-Methylphenol 82/831 10 4.8 J 4,600 J 34 44 8.6 – 2,000 µg/kg dw DUD207 670 670 µg/kg dw 0 4 0 9 

Benzoic acid 70/822 9 54 J 4,500  220 200 13 – 3,000 µg/kg dw NFK305 650 650 µg/kg dw 0 8 0 107 

Benzyl alcohol 15/812 2 8.2 J 670  27 46 9.2 – 690 µg/kg dw LDW-SS24 57 73 µg/kg dw 2 3 7 106 

Pentachlorophenol 12/785 2 14 J 410  100 96 7.6 – 4,900 µg/kg dw LDW-SSB4a 360 690 µg/kg dw 1 0 88 29 

Phenol 257/831 31 10 J 2,800  70 90 7.3 – 790 µg/kg dw B8a 420 1,200 µg/kg dw 17 6 5 0 
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Table E.6.1-4. Summary surface sediment statistics and comparisons to AETs for surface sediment samples 
with TOC < 0.5% or > 4%  

CHEMICAL 

DETECTION 
FREQUENCY CONCENTRATION (µg/kg dw) 

MAXIMUM 
DETECT 

LOCATION 

AET VALUE 
(µg/kg dw) 

COMPARISON TO AET VALUE 
 (NUMBER OF LOCATIONS) 

RATIO % 
MINIMUM 
DETECT 

MAXIMUM 
DETECT 

MEAN 
DETECT 

CALCU-
LATED 
MEAN 

MEDIAN 
DETECT 

RL OR 
RANGE 
OF RLS LAET 2LAET 

DETECT > 
LAET 
AND ≤ 

2LAET 
DETECT> 
2LAET 

NONDETECT > 
LAET AND ≤ 

2LAET 
NONDETECT

>2LAET 

PAHs                               

2-Methylnaphthalene 16/65 25 1.0 J 2,400  210 72 40 19 – 290 DUD027 670 1,400 0 1 0 0 

Acenaphthene 21/68 31 1.4 J 630  130 56 53 13 – 300 SD-04104 500 730 1 0 0 0 

Acenaphthylene 10/65 15 4.0 J 500  110 36 41 2.0 – 290 LDW-SS312 1,300 1,300 0 0 0 0 

Anthracene 28/68 41 8.2  910  230 110 150 19 – 290 DR050 960 4,400 0 0 0 0 

Benzo(a)anthracene 36/68 53 16  2,600  590 320 360 6.4 – 170 LDW-SS24 1,300 1,600 2 3 0 0 

Benzo(a)pyrene 37/66 56 10 J 3,200  530 310 250 6.4 – 350 LDW-SS312 1,600 3,000 2 1 0 0 

Benzo(g,h,i)perylene 34/68 50 8.0 J 1,600  310 170 200 19 – 350 LDW-SS312 670 720 0 5 0 0 

Total benzofluoranthenes  42/68 62 20  4,900  1,100 670 490 19 – 77 DUD005 3,200 3,600 1 3 0 0 

Chrysene 42/68 62 30  3,600  740 460 290 19 – 77 LDW-SS24 1,400 2,800 6 2 0 0 

Dibenzo(a,h)anthracene 23/68 34 2.0 J 460 J 150 68 130 6.1 – 290 SB-5 230 540 4 0 2 0 

Dibenzofuran 16/68 24 1.0 J 360  89 42 58 19 – 300 SD-04104 540 700 0 0 0 0 

Fluoranthene 47/68 69 20  6,700  1,200 830 400 19 – 77 DR050 1,700 2,500 2 9 0 0 

Fluorene 25/68 37 2.3 J 506  130 64 64 19 – 300 DUD027 540 1,000 0 0 0 0 

Indeno(1,2,3-cd)pyrene 37/68 54 7.0 J 1,600  330 190 190 6.4 – 290 LDW-SS312 600 690 0 5 0 0 

Naphthalene 17/65 26 3.0 J 4,100  320 110 66 1.5 – 530 DUD027 2,100 2,400 0 1 0 0 

Phenanthrene 40/68 59 18  3,400  650 390 260 19 – 170 LDW-SS312 1,500 5,400 4 0 0 0 

Pyrene 45/68 66 24 J 4,800  1,000 690 390 19 – 77 LDW-SS312 2,600 3,300 2 4 0 0 

Total HPAH 49/68 72 20  26,300  5,000 3,600 1,700 19 – 77 LDW-SS312 12,00
0 17,000 5 4 0 0 

Total LPAH 42/68 62 30  7,400 J 1,100 670 350 19 – 170 DUD027 5,200 13,000 1 0 0 0 

Phthalates                               

Bis(2-ethylhexyl)phthalate 37/68 54 10 J 14,000  2,100 1,200 190 19 – 1,500 DUD005 1,300 1,900 0 10 1 0 

Butyl benzyl phthalate 19/65 29 9.3  1,900  290 99 100 3.0 – 290 DUD005 63 900 9 2 10 0 

Diethyl phthalate 1/68 1 7.2  7.2  7.2 26 7.2 2.0 – 300 LDW-SS86 200 1,200 0 0 3 0 

Dimethyl phthalate 7/65 11 6.2  180  49 22 30 2.0 – 290 DUD005 71 160 0 1 8 3 

Di-n-butyl phthalate 13/65 20 5.0 J 400  140 49 59 3.0 – 290 DUD005 1,400 5,100 0 0 0 0 
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CHEMICAL 

DETECTION 
FREQUENCY CONCENTRATION (µg/kg dw) 

MAXIMUM 
DETECT 

LOCATION 

AET VALUE 
(µg/kg dw) 

COMPARISON TO AET VALUE 
 (NUMBER OF LOCATIONS) 

RATIO % 
MINIMUM 
DETECT 

MAXIMUM 
DETECT 

MEAN 
DETECT 

CALCU-
LATED 
MEAN 

MEDIAN 
DETECT 

RL OR 
RANGE 
OF RLS LAET 2LAET 

DETECT > 
LAET 
AND ≤ 

2LAET 
DETECT> 
2LAET 

NONDETECT > 
LAET AND ≤ 

2LAET 
NONDETECT

>2LAET 

Di-n-octyl phthalate 5/68 7 20  555  230 60 87 2.0 – 1,500 DD-2 6,200 na 0 0 0 0 

Other SVOCs                               

1,2,4-Trichlorobenzene 1/65 2 72 J 72 J 72 23 72 0.85 – 1,100 DUD027 31 51 0 1 0 12 

1,2-Dichlorobenzene 2/65 3 150 J 520 J 340 24 340 0.85 – 290 DR008 35 50 0 2 0 11 

1,4-Dichlorobenzene 5/65 8 9.3 J 1,600 J 350 45 44 0.85 – 530 DUD027 110 120 0 1 0 3 

Hexachlorobenzene 1/66 2 0.97 J 0.97 J 0.97 14 0.97 0.85 – 290 NFK502-
Apr-99 22 70 0 0 0 11 

Hexachlorobutadiene 0/65 0 nd nd nd  25 nd 0.97 – 530 nd 11 120 0 0 38 10 

N-Nitrosodiphenylamine 2/65 3 95  110  100 29 100 3.0 – 400 DUD010 28 40 0 2 34 16 

Polychlorinated biphenyls                               

PCBs (total calc'd) 98/124 79 1.6 J 56,000 J 1,600 1,200 94 0.60 – 40 DUD027 130 1,000 29 14 0 0 
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E.6.2 SUBSURFACE SEDIMENT 

Table E.6.2-1. Summary statistics for subsurface sediment data in 1-ft depth intervals down to 10 ft below 
mudline 

CHEMICAL 
DEPTH 

INTERVALa 

DETECTION FREQUENCY CONCENTRATION 

RATIO % 
MINIMUM 
DETECT 

MAXIMUM 
DETECT 

CALCULATED 
MEAN 

RL OR  
RANGE OF RLS UNIT 

Metals and trace elements                

Aluminum 

0 to 1 26/26 100 3,410  18,500  10,000 na mg/kg dw 
1 to 2 1/1 100 9,400 J 9,400 J 9,400 na mg/kg dw 
2 to 3 4/4 100 7,900 J 21,000  16,000 na mg/kg dw 
3 to 4 1/1 100 6,500 J 6,500 J 6,500 na mg/kg dw 

Antimony 

0 to 1 3/41 7 20 J 30 J 6 3.7 – 10 mg/kg dw 
1 to 2 3/38 8 16 J 40 J 6 3.0 – 10 mg/kg dw 
2 to 3 0/9 0 nd nd 3 3.8 – 10 mg/kg dw 
3 to 4 0/9 0 nd nd 3 3.6 – 8 mg/kg dw 
8 to 9 0/1 0 nd nd 3 6 mg/kg dw 

Arsenic 

0 to 1 60/63 95 4.7  707  30 6 – 6.2 mg/kg dw 
1 to 2 46/59 78 5.2  281  20 4.5 – 8.00 mg/kg dw 
2 to 3 7/10 70 5.9  161  20 6.0 – 6.1 mg/kg dw 
3 to 4 4/9 44 9  21  8 6.0 – 7 mg/kg dw 
8 to 9 1/1 100 8  8  8 na mg/kg dw 

Barium 

0 to 1 26/26 100 8.34  68.0  43 na mg/kg dw 
1 to 2 1/1 100 35.0  35.0  35.0 na mg/kg dw 
2 to 3 4/4 100 17.0  69  44 na mg/kg dw 
3 to 4 1/1 100 12.0  12.0  12.0 na mg/kg dw 

Beryllium 

0 to 1 25/25 100 0.13  0.49  0.3 na mg/kg dw 
1 to 2 1/1 100 0.28  0.28  0.28 na mg/kg dw 
2 to 3 4/4 100 0.20  0.31  0.27 na mg/kg dw 
3 to 4 1/1 100 0.21  0.21  0.21 na mg/kg dw 

Cadmium 

0 to 1 52/78 67 0.3  4.5  0.6 0.2 – 0.9 mg/kg dw 
1 to 2 51/80 64 0.3  7.6  0.8 0.2 – 0.5 mg/kg dw 
2 to 3 11/19 58 0.3  18.7  2 0.20 – 0.38 mg/kg dw 
3 to 4 1/9 11 0.8  0.8  0.2 0.2 – 0.36 mg/kg dw 
4 to 5 3/9 33 0.50  3.8 J 0.73 0.20 – 0.30 mg/kg dw 
6 to 7 0/5 0 nd nd 0.11 0.20 – 0.30 mg/kg dw 
8 to 9 1/4 25 0.70  0.70  0.3 0.20 mg/kg dw 
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CHEMICAL 
DEPTH 

INTERVALa 

DETECTION FREQUENCY CONCENTRATION 

RATIO % 
MINIMUM 
DETECT 

MAXIMUM 
DETECT 

CALCULATED 
MEAN 

RL OR  
RANGE OF RLS UNIT 

Calcium 
0 to 1 25/25 100 1,950  5,600  3,900 na mg/kg dw 
2 to 3 3/3 100 4,800 J 5,800  5,300 na mg/kg dw 

Chromium 

0 to 1 86/86 100 6.67  143 J 31 na mg/kg dw 
1 to 2 80/80 100 9.96  135  30 na mg/kg dw 
2 to 3 20/20 100 10.9  300  60 na mg/kg dw 
3 to 4 9/9 100 8.9  24.2  15 na mg/kg dw 
4 to 5 9/9 100 9.9  140 J 31 na mg/kg dw 
6 to 7 5/5 100 10  19.1  13 na mg/kg dw 
8 to 9 4/4 100 8.3  26.5  14 na mg/kg dw 

Chromium VI 
0 to 1 0/1 0 nd nd 7.5 15 mg/kg dw 
2 to 3 0/1 0 nd nd 7.5 15 mg/kg dw 

Cobalt 

0 to 1 64/64 100 2.54  18  8.1 na mg/kg dw 
1 to 2 37/37 100 4.2  15.6  8.6 na mg/kg dw 
2 to 3 9/9 100 3.9  11  6.8 na mg/kg dw 
3 to 4 8/8 100 3.5  8.1  5.3 na mg/kg dw 
8 to 9 1/1 100 3.3  3.3  3.3 na mg/kg dw 

Copper 

0 to 1 86/86 100 10.9  327  73 na mg/kg dw 
1 to 2 80/80 100 7.1  339  64 na mg/kg dw 
2 to 3 20/20 100 9.20  599  92 na mg/kg dw 
3 to 4 9/9 100 9.00  37.9  16 na mg/kg dw 
4 to 5 9/9 100 7.4  67.3  21 na mg/kg dw 
6 to 7 5/5 100 9.0  26.8  15 na mg/kg dw 
8 to 9 4/4 100 7.5  31.9  14 na mg/kg dw 

Iron 

0 to 1 26/26 100 7,130  38,800  26,000 na mg/kg dw 
1 to 2 1/1 100 16,000 J 16,000 J 16,000 na mg/kg dw 
2 to 3 4/4 100 11,000 J 32,000  21,000 na mg/kg dw 
3 to 4 1/1 100 9,800 J 9,800 J 9,800 na mg/kg dw 

Lead 

0 to 1 84/84 100 4.9  639  50 na mg/kg dw 
1 to 2 73/80 91 2.8  514  70 2.0 – 3 mg/kg dw 
2 to 3 18/19 95 3  356  80 2.0 mg/kg dw 
3 to 4 5/9 56 3  37 J 8 2 – 3.6 mg/kg dw 
4 to 5 8/9 89 3.0  64  16 2.0 mg/kg dw 
6 to 7 2/5 40 3.0  11  3.4 2.0 mg/kg dw 
8 to 9 1/4 25 43  43  10 2.0 mg/kg dw 

Magnesium 
0 to 1 25/25 100 1,640  9,320  6,100 na mg/kg dw 
2 to 3 3/3 100 3,300 J 5,900  4,700 na mg/kg dw 
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Manganese 

0 to 1 26/26 100 86.5  886  310 na mg/kg dw 
1 to 2 1/1 100 160  160  160 na mg/kg dw 
2 to 3 4/4 100 110  450  240 na mg/kg dw 
3 to 4 1/1 100 98.0  98.0  98.0 na mg/kg dw 

Mercury 

0 to 1 81/84 96 0.05  0.71  0.2 0.05 – 0.100 mg/kg dw 
1 to 2 54/66 82 0.06  0.6  0.2 0.040 – 0.0600 mg/kg dw 
2 to 3 13/19 68 0.070  0.64  0.2 0.030 – 0.060 mg/kg dw 
3 to 4 2/9 22 0.07  0.17  0.05 0.020 – 0.06 mg/kg dw 
4 to 5 3/10 30 0.060  0.24 J 0.065 0.040 – 0.060 mg/kg dw 
6 to 7 2/5 40 0.050  0.16  0.055 0.040 – 0.050 mg/kg dw 
8 to 9 1/3 33 0.19  0.19  0.080 0.050 mg/kg dw 

Molybdenum 

0 to 1 30/40 75 0.9  11  2 0.6 – 2.4 mg/kg dw 
1 to 2 27/38 71 0.6  16  2 0.6 – 1 mg/kg dw 
2 to 3 3/7 43 0.7  1.8  0.9 0.6 – 2.5 mg/kg dw 
3 to 4 3/9 33 0.8  1.5  0.7 0.6 – 2.4 mg/kg dw 
8 to 9 1/1 100 0.7  0.7  0.7 na mg/kg dw 

Nickel 

0 to 1 65/65 100 4.8  36  20 na mg/kg dw 
1 to 2 53/53 100 6.92  51.1  20 na mg/kg dw 
2 to 3 10/10 100 9  32  20 na mg/kg dw 
3 to 4 9/9 100 6 J 25  10 na mg/kg dw 
8 to 9 1/1 100 5  5  5 na mg/kg dw 

Potassium 

0 to 1 26/26 100 430  3,210  2,000 na mg/kg dw 
1 to 2 1/1 100 700  700  700 na mg/kg dw 
2 to 3 4/4 100 600  2,000  1,300 na mg/kg dw 
3 to 4 1/1 100 370  370  370 na mg/kg dw 

Selenium 

0 to 1 0/41 0 nd nd 4 6 – 20 mg/kg dw 
1 to 2 0/38 0 nd nd 4 5.0 – 10 mg/kg dw 
2 to 3 1/10 10 8.0  8.0  4 1.0 – 8 mg/kg dw 
3 to 4 0/9 0 nd nd 3 6.0 – 8 mg/kg dw 
8 to 9 0/1 0 nd nd 3 6 mg/kg dw 
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Silver 

0 to 1 15/62 24 0.500  3.0  0.5 0.4 – 1 mg/kg dw 
1 to 2 23/80 29 0.5  2.6  0.5 0.3 – 1 mg/kg dw 
2 to 3 8/19 42 0.060  7.3  0.9 0.40 – 0.5 mg/kg dw 
3 to 4 1/9 11 0.61  0.61  0.2 0.3 – 0.5 mg/kg dw 
4 to 5 1/9 11 1.2  1.2  0.30 0.30 – 0.40 mg/kg dw 
6 to 7 0/5 0 nd nd 0.18 0.30 – 0.40 mg/kg dw 
8 to 9 0/4 0 nd nd 0.2 0.30 – 0.40 mg/kg dw 

Sodium 
0 to 1 25/25 100 1,570 J 16,900 J 9,000 na mg/kg dw 
2 to 3 3/3 100 1,300  7,100  4,200 na mg/kg dw 

Thallium 

0 to 1 0/41 0 nd nd 4 6 – 24 mg/kg dw 
1 to 2 0/38 0 nd nd 4 6 – 20 mg/kg dw 
2 to 3 1/10 10 0.080  0.080  4 6.0 – 25 mg/kg dw 
3 to 4 0/9 0 nd nd 4 6 – 24 mg/kg dw 
8 to 9 0/1 0 nd nd 3 6 mg/kg dw 

Tin 2 to 3 1/1 100 2.0  2.0  2.0 na mg/kg dw 

Vanadium 

0 to 1 64/64 100 18  85  59 na mg/kg dw 
1 to 2 37/37 100 39.6  84.3  62.6 na mg/kg dw 
2 to 3 9/9 100 47.0  67  56 na mg/kg dw 
3 to 4 8/8 100 36.1  71.5  45.4 na mg/kg dw 
8 to 9 1/1 100 37.5  37.5  37.5 na mg/kg dw 

Zinc 

0 to 1 86/86 100 18.6  1,260  100 na mg/kg dw 
1 to 2 80/80 100 20.2  2,050  200 na mg/kg dw 
2 to 3 19/19 100 22.3  1,770  280 na mg/kg dw 
3 to 4 9/9 100 18.5  69  34 na mg/kg dw 
4 to 5 9/9 100 20.8  324 J 101 na mg/kg dw 
6 to 7 5/5 100 22.0  47.0  30.1 na mg/kg dw 
8 to 9 4/4 100 17.6  84.7  36.3 na mg/kg dw 

Organometals                

Monobutyltin as ion 

0 to 1 3/11 27 6.1  12  4.1 3.9 – 4.0 µg/kg dw 
1 to 2 4/10 40 4.5  13  4.1 3.8 – 4.1 µg/kg dw 
2 to 3 0/1 0 nd nd 0.50 1.0 µg/kg dw 
3 to 4 0/1 0 nd nd 1.9 3.8 µg/kg dw 
8 to 9 0/1 0 nd nd 1.9 3.8 µg/kg dw 
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Dibutyltin as ion 

0 to 1 9/11 82 6.4  72  18 5.7 µg/kg dw 
1 to 2 5/10 50 15  64  17 5.4 – 5.8 µg/kg dw 
2 to 3 0/1 0 nd nd 0.50 1.0 µg/kg dw 
3 to 4 0/1 0 nd nd 2.7 5.4 µg/kg dw 
8 to 9 0/1 0 nd nd 2.7 5.4 µg/kg dw 

Tributyltin as ion 

0 to 1 11/11 100 5.5  220  92 na µg/kg dw 
1 to 2 6/14 43 21  350  60 3.6 – 5.4 µg/kg dw 
2 to 3 0/1 0 nd nd 0.50 1.0 µg/kg dw 
3 to 4 0/1 0 nd nd 1.8 3.6 µg/kg dw 
8 to 9 0/1 0 nd nd 1.8 3.6 µg/kg dw 

Tetrabutyltin as ion 2 to 3 0/1 0 nd nd 1.5 3.0 µg/kg dw 
PAHs                

1-Methylnaphthalene 

0 to 1 2/39 5 20  46  28 20 – 160 µg/kg dw 
1 to 2 2/37 5 44  160  28 19 – 130 µg/kg dw 
2 to 3 1/6 17 120 J 120 J 38 20 – 99 µg/kg dw 
3 to 4 0/8 0 nd nd 9.8 19 – 20 µg/kg dw 
4 to 5 0/1 0 nd nd 33 66 µg/kg dw 

2-Chloronaphthalene 

0 to 1 1/64 2 16 J 16 J 57 19 – 310 µg/kg dw 
1 to 2 0/41 0 nd nd 20 18 – 130 µg/kg dw 
2 to 3 0/10 0 nd nd 39 20 – 400 µg/kg dw 
3 to 4 0/9 0 nd nd 9.8 19 – 20 µg/kg dw 
4 to 5 0/1 0 nd nd 33 66 µg/kg dw 

2-Methylnaphthalene 

0 to 1 6/41 15 21  69  31 20 – 180 µg/kg dw 
1 to 2 3/45 7 24  86  20 19 – 130 µg/kg dw 
2 to 3 1/10 10 120 J 120 J 51 20 – 400 µg/kg dw 
3 to 4 0/9 0 nd nd 12 19 – 54 µg/kg dw 
4 to 5 0/1 0 nd nd 33 66 µg/kg dw 

Acenaphthene 

0 to 1 13/64 20 14 J 200  64 20 – 310 µg/kg dw 
1 to 2 11/45 24 13 J 1,400  70 19 – 130 µg/kg dw 
2 to 3 1/10 10 810 J 810 J 120 14 – 400 µg/kg dw 
3 to 4 1/9 11 210  210  32 14 – 20 µg/kg dw 
4 to 5 0/1 0 nd nd 33 66 µg/kg dw 
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Acenaphthylene 

0 to 1 13/41 32 12 J 280  38 20 – 180 µg/kg dw 
1 to 2 10/45 22 11 J 160  30 18 – 130 µg/kg dw 
2 to 3 1/10 10 10 J 10 J 39 20 – 400 µg/kg dw 
3 to 4 0/9 0 nd nd 9.8 19 – 20 µg/kg dw 
4 to 5 0/1 0 nd nd 33 66 µg/kg dw 

Anthracene 

0 to 1 43/64 67 14 J 520  110 20 – 280 µg/kg dw 
1 to 2 26/45 58 11 J 1,600  100 19 – 60 µg/kg dw 
2 to 3 2/10 20 35 J 230 J 61 20 – 400 µg/kg dw 
3 to 4 1/9 11 14 J 14 J 10 19 – 20 µg/kg dw 
4 to 5 0/1 0 nd nd 33 66 µg/kg dw 

Benzo(a)anthracene 

0 to 1 56/64 88 12 J 3,600  360 20 – 180 µg/kg dw 
1 to 2 33/45 73 14 J 3,100  300 19 – 39 µg/kg dw 
2 to 3 5/10 50 12 J 440  100 20 – 99 µg/kg dw 
3 to 4 2/9 22 12 J 20  11 19 – 20 µg/kg dw 
4 to 5 1/1 100 50 J 50 J 50 na µg/kg dw 

Benzo(a)pyrene 

0 to 1 54/64 84 25  3,100  390 20 – 370 µg/kg dw 
1 to 2 32/45 71 20 J 5,300  300 19 – 39 µg/kg dw 
2 to 3 3/10 30 39 J 390  81 20 – 400 µg/kg dw 
3 to 4 2/9 22 11 J 36 J 14 19 – 34 µg/kg dw 
4 to 5 1/1 100 49 J 49 J 49 na µg/kg dw 

Benzo(b)fluoranthene 

0 to 1 60/64 94 13 J 4,100  640 20 – 820 µg/kg dw 
1 to 2 33/45 73 12 J 6,400  400 19 – 39 µg/kg dw 
2 to 3 5/10 50 11 J 950  180 20 – 99 µg/kg dw 
3 to 4 2/9 22 9.9 J 57 J 17 19 – 54 µg/kg dw 
4 to 5 1/1 100 60 J 60 J 60 na µg/kg dw 

Benzo(g,h,i)perylene 

0 to 1 49/64 77 16 J 910  180 20 – 370 µg/kg dw 
1 to 2 26/43 60 12 J 1,000  90 19 – 60 µg/kg dw 
2 to 3 1/10 10 130  130  48 20 – 400 µg/kg dw 
3 to 4 0/9 0 nd nd 11 19 – 34 µg/kg dw 
4 to 5 1/1 100 34 J 34 J 34 na µg/kg dw 

Benzo(k)fluoranthene 

0 to 1 56/64 88 11 J 3,500  420 20 – 180 µg/kg dw 
1 to 2 33/45 73 12 J 3,800  300 19 – 39 µg/kg dw 
2 to 3 4/10 40 10 J 360  84 20 – 400 µg/kg dw 
3 to 4 2/9 22 13 J 32 J 15 19 – 54 µg/kg dw 
4 to 5 1/1 100 38 J 38 J 38 na µg/kg dw 
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Benzofluoranthenes (total-calc'd) 

0 to 1 60/64 94 24 J 7,600  1,100 nc µg/kg dw 
1 to 2 33/45 73 24 J 10,200  800 nc µg/kg dw 
2 to 3 5/10 50 21 J 950  230 nc µg/kg dw 
3 to 4 2/9 22 23 J 89 J 22 nc µg/kg dw 
4 to 5 1/1 100 98 J 98 J 98 na µg/kg dw 

Chrysene 

0 to 1 57/64 89 12 J 4,300  500 20 – 180 µg/kg dw 
1 to 2 34/45 76 13 J 4,800  400 19.0 – 39 µg/kg dw 
2 to 3 6/10 60 14 J 460  110 20 – 99 µg/kg dw 
3 to 4 2/9 22 12 J 30  12 19 – 20 µg/kg dw 
4 to 5 1/1 100 59 J 59 J 59 na µg/kg dw 

Dibenzo(a,h)anthracene 

0 to 1 31/64 48 12 J 660 J 170 20 – 910 µg/kg dw 
1 to 2 9/45 20 11 J 360  30 19 – 130 µg/kg dw 
2 to 3 0/10 0 nd nd 40 20 – 400 µg/kg dw 
3 to 4 0/9 0 nd nd 12 19 – 54 µg/kg dw 
4 to 5 1/1 100 18  18  18 na µg/kg dw 

Dibenzofuran 

0 to 1 5/64 8 20  120  63 20 – 310 µg/kg dw 
1 to 2 5/45 11 26  1,200  50 19 – 130 µg/kg dw 
2 to 3 1/10 10 250 J 250 J 63 20 – 400 µg/kg dw 
3 to 4 0/9 0 nd nd 11 19 – 34 µg/kg dw 
4 to 5 0/1 0 nd nd 33 66 µg/kg dw 

Fluoranthene 

0 to 1 59/64 92 36  8,100  980 54 – 340 µg/kg dw 
1 to 2 37/45 82 16 J 5,600  600 19.0 – 20.0 µg/kg dw 
2 to 3 7/10 70 40  1,300 J 320 20 µg/kg dw 
3 to 4 3/9 33 14 J 58  19 19 – 20 µg/kg dw 
4 to 5 1/1 100 110  110  110 na µg/kg dw 

Fluorene 

0 to 1 15/64 23 19 J 180  67 20 – 310 µg/kg dw 
1 to 2 10/45 22 20  1,900  80 18 – 130 µg/kg dw 
2 to 3 1/10 10 290 J 290 J 67 20 – 400 µg/kg dw 
3 to 4 0/9 0 nd nd 9.8 19 – 20 µg/kg dw 
4 to 5 0/1 0 nd nd 33 66 µg/kg dw 

Indeno(1,2,3-cd)pyrene 

0 to 1 53/64 83 19 J 1,000  230 20 – 330 µg/kg dw 
1 to 2 26/43 60 13 J 1,500  100 19 – 60 µg/kg dw 
2 to 3 1/10 10 130  130  48 20 – 400 µg/kg dw 
3 to 4 0/9 0 nd nd 11 19 – 34 µg/kg dw 
4 to 5 0/1 0 nd nd 33 66 µg/kg dw 



Table E.6.2-1, cont. Subsurface sediment data, 1-ft intervals 

Lower
 Duwamish

 Waterway
 Group

 

Port  of Seattle  /  Ci ty  of Seattle  /  King County /  The Boeing Company  
 

FINAL 
LDW RI: Appendix E 

July 9, 2010 
 Page 132 

 

CHEMICAL 
DEPTH 

INTERVALa 

DETECTION FREQUENCY CONCENTRATION 

RATIO % 
MINIMUM 
DETECT 

MAXIMUM 
DETECT 

CALCULATED 
MEAN 

RL OR  
RANGE OF RLS UNIT 

Naphthalene 

0 to 1 9/42 21 14 J 120  34 9.9 – 180 µg/kg dw 
1 to 2 9/46 20 15 J 370  40 8.3 – 130 µg/kg dw 
2 to 3 1/11 9 330 J 330 J 66 9.2 – 400 µg/kg dw 
3 to 4 0/10 0 nd nd 11 7.8 – 54 µg/kg dw 
4 to 5 0/2 0 nd nd 19 8.3 – 66 µg/kg dw 
5 to 6 0/1 0 nd nd 4.2 8.3 µg/kg dw 
6 to 7 0/1 0 nd nd 4.1 8.2 µg/kg dw 
7 to 8 0/1 0 nd nd 4.8 9.5 µg/kg dw 
8 to 9 0/1 0 nd nd 4.8 9.5 µg/kg dw 

9 to 10 1/1 100 18  18  18 na µg/kg dw 

Phenanthrene 

0 to 1 54/64 84 12 J 1,400  280 58 – 180 µg/kg dw 
1 to 2 34/45 76 16 J 3,700  300 19 – 20.0 µg/kg dw 
2 to 3 4/10 40 20  960 J 140 20 – 400 µg/kg dw 
3 to 4 2/9 22 10 J 29  12 19 – 20 µg/kg dw 
4 to 5 1/1 100 47 J 47 J 47 na µg/kg dw 

Pyrene 

0 to 1 59/64 92 38  6,700  880 35 – 170 µg/kg dw 
1 to 2 37/45 82 13 J 9,200  800 19 – 20.0 µg/kg dw 
2 to 3 7/10 70 28  1,300  280 20 µg/kg dw 
3 to 4 4/9 44 11 J 90  23 19 – 20 µg/kg dw 
4 to 5 1/1 100 160  160  160 na µg/kg dw 

Total HPAH  

0 to 1 60/64 94 122 J 34,700  4,600 nc µg/kg dw 
1 to 2 38/45 84 13 J 40,000  3,000 nc µg/kg dw 
2 to 3 7/10 70 115 J 4,400  1,100 nc µg/kg dw 
3 to 4 4/9 44 21 J 323 J 63 nc µg/kg dw 
4 to 5 1/1 100 580 J 580 J 580 na µg/kg dw 

Total LPAH  

0 to 1 54/64 84 12 J 2,100 J 410 nc µg/kg dw 
1 to 2 34/45 76 24 J 7,500  500 nc µg/kg dw 
2 to 3 4/10 40 20  2,630 J 310 nc µg/kg dw 
3 to 4 2/9 22 43 J 220 J 39 nc µg/kg dw 
4 to 5 1/1 100 47 J 47 J 47 na µg/kg dw 

Carcinogenic PAHs - Mammal  

0 to 1 60/64 94 19 J 4,400  620 18 – 400 µg/kg dw 
1 to 2 34/45 76 19 J 7,000  460 17 – 35 µg/kg dw 
2 to 3 6/10 60 18 530 130 18 – 90 µg/kg dw 
3 to 4 2/9 22 19 J 52 J 16 17 – 36 µg/kg dw 
4 to 5 1/1 100 75 J 75 J 75 na µg/kg dw 
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Total PAH  

0 to 1 61/64 95 24  36,200  5,000 nc µg/kg dw 
1 to 2 38/45 84 13 J 42,600 J 4,000 nc µg/kg dw 
2 to 3 7/10 70 135 J 5,000 J 1,400 nc µg/kg dw 
3 to 4 4/9 44 21 J 366 J 92 nc µg/kg dw 
4 to 5 1/1 100 630 J 630 J 630 na µg/kg dw 

Phthalates                

Bis(2-ethylhexyl)phthalate 

0 to 1 44/64 69 22  2,100  610 27 – 1,400 µg/kg dw 
1 to 2 24/45 53 13 J 3,900  400 19 – 400 µg/kg dw 
2 to 3 7/10 70 20 J 820  160 20 – 59 µg/kg dw 
3 to 4 2/9 22 17 J 24  12 19 – 20 µg/kg dw 
4 to 5 1/1 100 290  290  290 na µg/kg dw 

Butyl benzyl phthalate 

0 to 1 33/41 80 5.9  610  64 5.9 – 180 µg/kg dw 
1 to 2 22/45 49 14  400  40 5.8 – 36 µg/kg dw 
2 to 3 3/10 30 6.6  10  30 5.9 – 400 µg/kg dw 
3 to 4 2/9 22 6.4  7.7  4.6 5.8 – 20 µg/kg dw 
4 to 5 1/1 100 18  18  18 na µg/kg dw 

Diethyl phthalate 

0 to 1 1/64 2 2,700  2,700  100 20 – 310 µg/kg dw 
1 to 2 0/45 0 nd nd 20 19 – 130 µg/kg dw 
2 to 3 0/10 0 nd nd 39 20 – 400 µg/kg dw 
3 to 4 0/9 0 nd nd 11 19 – 34 µg/kg dw 
4 to 5 0/1 0 nd nd 33 66 µg/kg dw 

Dimethyl phthalate 

0 to 1 3/41 7 13 J 1,700  69 13 – 180 µg/kg dw 
1 to 2 1/45 2 16 J 16 J 20 12 – 130 µg/kg dw 
2 to 3 0/10 0 nd nd 38 14 – 400 µg/kg dw 
3 to 4 0/9 0 nd nd 9.5 14 – 20 µg/kg dw 
4 to 5 0/1 0 nd nd 3.3 6.6 µg/kg dw 

Di-n-butyl phthalate 

0 to 1 11/41 27 10 J 200  37 20 – 180 µg/kg dw 
1 to 2 8/45 18 11 J 140  30 19 – 180 µg/kg dw 
2 to 3 5/10 50 13 J 280  76 20 – 400 µg/kg dw 
3 to 4 4/9 44 11 J 94  28 19 – 25 µg/kg dw 
4 to 5 0/1 0 nd nd 33 66 µg/kg dw 

Di-n-octyl phthalate 

0 to 1 2/64 3 25  2,000  250 19 – 1,600 µg/kg dw 
1 to 2 2/45 4 79 J 220  30 18 – 110 µg/kg dw 
2 to 3 0/10 0 nd nd 39 20 – 400 µg/kg dw 
3 to 4 0/9 0 nd nd 9.8 19 – 20 µg/kg dw 
4 to 5 0/1 0 nd nd 33 66 µg/kg dw 
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Other SVOCs                

1,2,4-Trichlorobenzene 

0 to 1 5/42 12 3.6 J 18 J 6.7 5.8 – 180 µg/kg dw 
1 to 2 6/46 13 4.1 J 17 J 5 5.8 – 20.0 µg/kg dw 
2 to 3 0/11 0 nd nd 26 5.9 – 400 µg/kg dw 
3 to 4 0/10 0 nd nd 3.7 5.8 – 20 µg/kg dw 
4 to 5 0/2 0 nd nd 3.7 6.6 – 8.3 µg/kg dw 
5 to 6 0/1 0 nd nd 4.2 8.3 µg/kg dw 
6 to 7 0/1 0 nd nd 4.1 8.2 µg/kg dw 
7 to 8 0/1 0 nd nd 4.8 9.5 µg/kg dw 
8 to 9 0/1 0 nd nd 4.8 9.5 µg/kg dw 

9 to 10 0/1 0 nd nd 4.2 8.4 µg/kg dw 

1,2-Dichlorobenzene 

0 to 1 4/42 10 1.7 J 17  6.0 2.0 – 180 µg/kg dw 
1 to 2 4/46 9 2.9 J 9.6  5 0.78 – 20.0 µg/kg dw 
2 to 3 0/11 0 nd nd 25 0.86 – 400 µg/kg dw 
3 to 4 0/10 0 nd nd 2.5 0.86 – 6.0 µg/kg dw 
4 to 5 1/2 50 10  10  5.4 1.7 µg/kg dw 
5 to 6 0/1 0 nd nd 0.85 1.7 µg/kg dw 
6 to 7 0/1 0 nd nd 0.80 1.6 µg/kg dw 
7 to 8 0/1 0 nd nd 0.95 1.9 µg/kg dw 
8 to 9 0/1 0 nd nd 0.95 1.9 µg/kg dw 

9 to 10 0/1 0 nd nd 0.85 1.7 µg/kg dw 

1,2-Diphenylhydrazine 

0 to 1 1/24 4 100 J 100 J 110 64 – 310 µg/kg dw 
1 to 2 0/1 0 nd nd 30 60 µg/kg dw 
2 to 3 0/1 0 nd nd 33 66 µg/kg dw 
3 to 4 0/1 0 nd nd 33 66 µg/kg dw 

1,3-Dichlorobenzene 

0 to 1 0/42 0 nd nd 27 0.83 – 180 µg/kg dw 
1 to 2 0/42 0 nd nd 20 0.78 – 130 µg/kg dw 
2 to 3 0/11 0 nd nd 34 0.86 – 400 µg/kg dw 
3 to 4 0/10 0 nd nd 8.0 0.86 – 20 µg/kg dw 
4 to 5 0/2 0 nd nd 2.1 1.7 – 6.6 µg/kg dw 
5 to 6 0/1 0 nd nd 0.85 1.7 µg/kg dw 
6 to 7 0/1 0 nd nd 0.80 1.6 µg/kg dw 
7 to 8 0/1 0 nd nd 0.95 1.9 µg/kg dw 
8 to 9 0/1 0 nd nd 0.95 1.9 µg/kg dw 

9 to 10 0/1 0 nd nd 0.85 1.7 µg/kg dw 
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1,4-Dichlorobenzene 

0 to 1 15/42 36 3.0 J 750 J 25 2.0 – 180 µg/kg dw 
1 to 2 9/46 20 3.5 J 17 J 5 1.7 – 20 µg/kg dw 
2 to 3 2/11 18 2.1 J 3.0 J 25 1.8 – 400 µg/kg dw 
3 to 4 0/10 0 nd nd 2.5 0.86 – 6.0 µg/kg dw 
4 to 5 1/2 50 7.9  7.9  4.4 1.7 µg/kg dw 
5 to 6 0/1 0 nd nd 0.85 1.7 µg/kg dw 
6 to 7 0/1 0 nd nd 0.80 1.6 µg/kg dw 
7 to 8 0/1 0 nd nd 0.95 1.9 µg/kg dw 
8 to 9 0/1 0 nd nd 0.95 1.9 µg/kg dw 

9 to 10 0/1 0 nd nd 0.85 1.7 µg/kg dw 

2,4,5-Trichlorophenol 

0 to 1 0/41 0 nd nd 140 98 – 890 µg/kg dw 
1 to 2 0/41 0 nd nd 110 97 – 650 µg/kg dw 
2 to 3 0/10 0 nd nd 200 98 – 2,000 µg/kg dw 
3 to 4 0/9 0 nd nd 51 96 – 140 µg/kg dw 
4 to 5 0/1 0 nd nd 170 330 µg/kg dw 

2,4,6-Trichlorophenol 

0 to 1 0/41 0 nd nd 140 98 – 890 µg/kg dw 
1 to 2 0/41 0 nd nd 110 97 – 650 µg/kg dw 
2 to 3 0/10 0 nd nd 200 98 – 2,000 µg/kg dw 
3 to 4 0/9 0 nd nd 51 96 – 140 µg/kg dw 
4 to 5 0/1 0 nd nd 170 330 µg/kg dw 

2,4-Dichlorophenol 

0 to 1 0/41 0 nd nd 130 33 – 780 µg/kg dw 
1 to 2 0/41 0 nd nd 110 30 – 650 µg/kg dw 
2 to 3 0/10 0 nd nd 140 34 – 1,200 µg/kg dw 
3 to 4 0/9 0 nd nd 45 34 – 99 µg/kg dw 
4 to 5 0/1 0 nd nd 170 330 µg/kg dw 

2,4-Dimethylphenol 

0 to 1 2/41 5 25 J 27 J 9.8 5.8 – 350 µg/kg dw 
1 to 2 3/45 7 9.5 J 14 J 6 5.8 – 30 µg/kg dw 
2 to 3 0/10 0 nd nd 58 5.9 – 790 µg/kg dw 
3 to 4 0/9 0 nd nd 5.1 5.8 – 34 µg/kg dw 
4 to 5 0/1 0 nd nd 3.3 6.6 µg/kg dw 

2,4-Dinitrophenol 

0 to 1 0/41 0 nd nd 280 64 – 1,800 µg/kg dw 
1 to 2 0/41 0 nd nd 200 60 – 1,300 µg/kg dw 
2 to 3 0/10 0 nd nd 380 66 – 4,000 µg/kg dw 
3 to 4 0/9 0 nd nd 91 66 – 200 µg/kg dw 
4 to 5 0/1 0 nd nd 330 660 µg/kg dw 
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2,4-Dinitrotoluene 

0 to 1 0/41 0 nd nd 140 13 – 890 µg/kg dw 
1 to 2 0/41 0 nd nd 110 12 – 650 µg/kg dw 
2 to 3 0/10 0 nd nd 190 14 – 2,000 µg/kg dw 
3 to 4 0/9 0 nd nd 44 14 – 99 µg/kg dw 
4 to 5 0/1 0 nd nd 170 330 µg/kg dw 

2,6-Dinitrotoluene 

0 to 1 0/41 0 nd nd 140 13 – 890 µg/kg dw 
1 to 2 0/41 0 nd nd 110 12 – 650 µg/kg dw 
2 to 3 0/10 0 nd nd 190 14 – 2,000 µg/kg dw 
3 to 4 0/9 0 nd nd 44 14 – 99 µg/kg dw 
4 to 5 0/1 0 nd nd 170 330 µg/kg dw 

2-Chlorophenol 

0 to 1 0/41 0 nd nd 28 20 – 180 µg/kg dw 
1 to 2 0/41 0 nd nd 20 19 – 130 µg/kg dw 
2 to 3 0/10 0 nd nd 41 20 – 400 µg/kg dw 
3 to 4 0/9 0 nd nd 12 19 – 66 µg/kg dw 
4 to 5 0/1 0 nd nd 33 66 µg/kg dw 

2-Methylphenol 

0 to 1 10/41 24 3.0 J 160  11 5.8 – 180 µg/kg dw 
1 to 2 4/45 9 9.3 J 16 J 6 5.8 – 30 µg/kg dw 
2 to 3 0/10 0 nd nd 34 5.9 – 400 µg/kg dw 
3 to 4 0/9 0 nd nd 4.5 5.8 – 34 µg/kg dw 
4 to 5 0/1 0 nd nd 3.3 6.6 µg/kg dw 

2-Nitroaniline 

0 to 1 0/41 0 nd nd 140 98 – 890 µg/kg dw 
1 to 2 0/41 0 nd nd 110 97 – 650 µg/kg dw 
2 to 3 0/10 0 nd nd 190 98 – 2,000 µg/kg dw 
3 to 4 0/9 0 nd nd 51 96 – 140 µg/kg dw 
4 to 5 0/1 0 nd nd 170 330 µg/kg dw 

2-Nitrophenol 

0 to 1 0/41 0 nd nd 140 33 – 890 µg/kg dw 
1 to 2 0/41 0 nd nd 110 30 – 650 µg/kg dw 
2 to 3 0/10 0 nd nd 190 34 – 2,000 µg/kg dw 
3 to 4 0/9 0 nd nd 45 34 – 99 µg/kg dw 
4 to 5 0/1 0 nd nd 170 330 µg/kg dw 

3,3'-Dichlorobenzidine 

0 to 1 0/41 0 nd nd 140 33 – 890 µg/kg dw 
1 to 2 0/41 0 nd nd 110 30 – 650 µg/kg dw 
2 to 3 0/10 0 nd nd 190 34 – 2,000 µg/kg dw 
3 to 4 0/9 0 nd nd 45 34 – 99 µg/kg dw 
4 to 5 0/1 0 nd nd 170 330 µg/kg dw 
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3-Nitroaniline 

0 to 1 0/41 0 nd nd 140 98 – 890 µg/kg dw 
1 to 2 0/41 0 nd nd 110 97 – 650 µg/kg dw 
2 to 3 0/10 0 nd nd 200 98 – 2,000 µg/kg dw 
3 to 4 0/9 0 nd nd 51 96 – 140 µg/kg dw 
4 to 5 0/1 0 nd nd 170 330 µg/kg dw 

4,6-Dinitro-o-cresol 

0 to 1 0/41 0 nd nd 280 64 – 1,800 µg/kg dw 
1 to 2 0/41 0 nd nd 200 60 – 1,300 µg/kg dw 
2 to 3 0/10 0 nd nd 380 66 – 4,000 µg/kg dw 
3 to 4 0/9 0 nd nd 91 66 – 200 µg/kg dw 
4 to 5 0/1 0 nd nd 330 660 µg/kg dw 

4-Bromophenyl phenyl ether 

0 to 1 0/41 0 nd nd 28 13 – 180 µg/kg dw 
1 to 2 0/41 0 nd nd 20 12 – 130 µg/kg dw 
2 to 3 0/10 0 nd nd 39 14 – 400 µg/kg dw 
3 to 4 0/9 0 nd nd 9.5 14 – 20 µg/kg dw 
4 to 5 0/1 0 nd nd 33 66 µg/kg dw 

4-Chloro-3-methylphenol 

0 to 1 0/41 0 nd nd 130 64 – 780 µg/kg dw 
1 to 2 0/41 0 nd nd 110 39.0 – 650 µg/kg dw 
2 to 3 0/10 0 nd nd 110 40 – 790 µg/kg dw 
3 to 4 0/9 0 nd nd 47 66 – 99 µg/kg dw 
4 to 5 0/1 0 nd nd 170 330 µg/kg dw 

4-Chloroaniline 

0 to 1 2/50 4 47 J 230 J 130 98 – 780 µg/kg dw 
1 to 2 0/41 0 nd nd 110 59.0 – 650 µg/kg dw 
2 to 3 0/10 0 nd nd 140 60 – 1,200 µg/kg dw 
3 to 4 0/9 0 nd nd 47 66 – 99 µg/kg dw 
4 to 5 0/1 0 nd nd 170 330 µg/kg dw 

4-Chlorophenyl phenyl ether 

0 to 1 0/41 0 nd nd 28 19 – 180 µg/kg dw 
1 to 2 0/41 0 nd nd 20 18 – 130 µg/kg dw 
2 to 3 0/10 0 nd nd 39 20 – 400 µg/kg dw 
3 to 4 0/9 0 nd nd 9.8 19 – 20 µg/kg dw 
4 to 5 0/1 0 nd nd 33 66 µg/kg dw 

4-Methylphenol 

0 to 1 2/64 3 17 J 42 J 59 20 – 310 µg/kg dw 
1 to 2 1/45 2 24  24  20 19 – 130 µg/kg dw 
2 to 3 0/10 0 nd nd 39 20 – 400 µg/kg dw 
3 to 4 0/9 0 nd nd 11 19 – 34 µg/kg dw 
4 to 5 0/1 0 nd nd 33 66 µg/kg dw 
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4-Nitroaniline 

0 to 1 0/41 0 nd nd 140 98 – 890 µg/kg dw 
1 to 2 0/41 0 nd nd 110 97 – 650 µg/kg dw 
2 to 3 0/10 0 nd nd 190 98 – 2,000 µg/kg dw 
3 to 4 0/9 0 nd nd 51 96 – 140 µg/kg dw 
4 to 5 0/1 0 nd nd 170 330 µg/kg dw 

4-Nitrophenol 

0 to 1 0/41 0 nd nd 140 64 – 890 µg/kg dw 
1 to 2 0/41 0 nd nd 110 60 – 650 µg/kg dw 
2 to 3 0/10 0 nd nd 190 66 – 2,000 µg/kg dw 
3 to 4 0/9 0 nd nd 47 66 – 99 µg/kg dw 
4 to 5 0/1 0 nd nd 170 330 µg/kg dw 

Aniline 

0 to 1 0/49 0 nd nd 39 20 – 230 µg/kg dw 
1 to 2 0/38 0 nd nd 24 19 – 130 µg/kg dw 
2 to 3 0/7 0 nd nd 22 20 – 99 µg/kg dw 
3 to 4 0/9 0 nd nd 12 19 – 66 µg/kg dw 
4 to 5 0/1 0 nd nd 33 66 µg/kg dw 

Benzaldehyde 0 to 1 10/23 43 110 J 320  200 130 – 290 µg/kg dw 

Benzoic acid 

0 to 1 40/64 62 52 J 2,000 J 580 59 – 2,700 µg/kg dw 
1 to 2 23/45 51 48 J 450 J 100 59 – 200 µg/kg dw 
2 to 3 5/10 50 66  110 J 310 100 – 4,000 µg/kg dw 
3 to 4 6/9 67 35 J 130  62 58 – 140 µg/kg dw 
4 to 5 0/1 0 nd nd 300 590 µg/kg dw 

Benzyl alcohol 

0 to 1 10/41 24 18 J 200  43 29 – 890 µg/kg dw 
1 to 2 7/45 16 19 J 210  20 19 – 99 µg/kg dw 
2 to 3 0/10 0 nd nd 140 29 – 2,000 µg/kg dw 
3 to 4 0/9 0 nd nd 15 29 – 34 µg/kg dw 
4 to 5 0/1 0 nd nd 17 33 µg/kg dw 

bis(2-chloroethoxy)methane 

0 to 1 0/41 0 nd nd 28 20 – 180 µg/kg dw 
1 to 2 0/41 0 nd nd 20 19 – 130 µg/kg dw 
2 to 3 0/10 0 nd nd 40 20 – 400 µg/kg dw 
3 to 4 0/9 0 nd nd 11 19 – 34 µg/kg dw 
4 to 5 0/1 0 nd nd 33 66 µg/kg dw 

bis(2-chloroethyl)ether 

0 to 1 0/41 0 nd nd 28 19 – 180 µg/kg dw 
1 to 2 0/41 0 nd nd 20 18 – 130 µg/kg dw 
2 to 3 0/10 0 nd nd 44 20 – 400 µg/kg dw 
3 to 4 0/9 0 nd nd 9.8 19 – 20 µg/kg dw 
4 to 5 0/1 0 nd nd 33 66 µg/kg dw 
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bis(2-chloroisopropyl)ether 

0 to 1 0/41 0 nd nd 28 20 – 180 µg/kg dw 
1 to 2 0/41 0 nd nd 20 19 – 130 µg/kg dw 
2 to 3 0/10 0 nd nd 42 20 – 400 µg/kg dw 
3 to 4 0/9 0 nd nd 12 19 – 66 µg/kg dw 
4 to 5 0/1 0 nd nd 33 66 µg/kg dw 

Caprolactam 0 to 1 0/23 0 nd nd 600 670 – 1,600 µg/kg dw 

Carbazole 

0 to 1 5/25 20 78.0  240 J 120 130 – 280 µg/kg dw 
1 to 2 0/4 0 nd nd 10 20.0 – 30 µg/kg dw 
2 to 3 0/4 0 nd nd 69 20 – 400 µg/kg dw 
3 to 4 0/1 0 nd nd 17 34 µg/kg dw 

Coprostanol 

0 to 1 0/1 0 nd nd 65 130 µg/kg dw 
1 to 2 0/1 0 nd nd 60 120 µg/kg dw 
2 to 3 0/1 0 nd nd 70 140 µg/kg dw 
3 to 4 0/1 0 nd nd 70 140 µg/kg dw 

Hexachlorobenzene 

0 to 1 1/41 2 5.9  5.9  5.0 0.83 – 180 µg/kg dw 
1 to 2 1/45 2 10  10  4 0.78 – 20.0 µg/kg dw 
2 to 3 0/10 0 nd nd 28 0.86 – 400 µg/kg dw 
3 to 4 0/9 0 nd nd 2.1 0.86 – 6.0 µg/kg dw 
4 to 5 0/1 0 nd nd 3.3 6.6 µg/kg dw 

Hexachlorobutadiene 

0 to 1 0/42 0 nd nd 7.3 0.98 – 350 µg/kg dw 
1 to 2 0/46 0 nd nd 4 0.98 – 30 µg/kg dw 
2 to 3 0/11 0 nd nd 49 5.9 – 790 µg/kg dw 
3 to 4 0/10 0 nd nd 3.9 0.96 – 34 µg/kg dw 
4 to 5 0/2 0 nd nd 3.7 6.6 – 8.3 µg/kg dw 
5 to 6 0/1 0 nd nd 4.2 8.3 µg/kg dw 
6 to 7 0/1 0 nd nd 4.1 8.2 µg/kg dw 
7 to 8 0/1 0 nd nd 4.8 9.5 µg/kg dw 
8 to 9 0/1 0 nd nd 4.8 9.5 µg/kg dw 

9 to 10 1/1 100 13  13  13 na µg/kg dw 

Hexachlorocyclopentadiene 

0 to 1 0/62 0 nd nd 290 98 – 1,400 µg/kg dw 
1 to 2 0/40 0 nd nd 110 97 – 650 µg/kg dw 
2 to 3 0/9 0 nd nd 210 98 – 2,000 µg/kg dw 
3 to 4 0/8 0 nd nd 49 96 – 99 µg/kg dw 
4 to 5 0/1 0 nd nd 170 330 µg/kg dw 
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Hexachloroethane 

0 to 1 0/41 0 nd nd 30 20 – 350 µg/kg dw 
1 to 2 0/41 0 nd nd 20 19 – 130 µg/kg dw 
2 to 3 0/10 0 nd nd 64 20 – 790 µg/kg dw 
3 to 4 0/9 0 nd nd 11 19 – 34 µg/kg dw 
4 to 5 0/1 0 nd nd 33 66 µg/kg dw 

Isophorone 

0 to 1 0/64 0 nd nd 59 20 – 310 µg/kg dw 
1 to 2 0/41 0 nd nd 20 19 – 130 µg/kg dw 
2 to 3 0/10 0 nd nd 39 20 – 400 µg/kg dw 
3 to 4 0/9 0 nd nd 11 19 – 34 µg/kg dw 
4 to 5 0/1 0 nd nd 33 66 µg/kg dw 

Methyl isobutyl ketone 

0 to 1 0/4 0 nd nd 3.7 5.9 – 9.9 µg/kg dw 
1 to 2 0/1 0 nd nd 4.2 8.3 µg/kg dw 
2 to 3 0/3 0 nd nd 3.9 6.8 – 9.2 µg/kg dw 
3 to 4 0/2 0 nd nd 3.6 6.7 – 7.8 µg/kg dw 
4 to 5 0/2 0 nd nd 9.1 8.3 – 28 µg/kg dw 
5 to 6 0/1 0 nd nd 4.2 8.3 µg/kg dw 
6 to 7 0/1 0 nd nd 4.1 8.2 µg/kg dw 
7 to 8 0/1 0 nd nd 4.8 9.5 µg/kg dw 
8 to 9 0/1 0 nd nd 4.7 9.4 µg/kg dw 

9 to 10 0/1 0 nd nd 4.2 8.4 µg/kg dw 

Nitrobenzene 

0 to 1 0/41 0 nd nd 28 20 – 180 µg/kg dw 
1 to 2 0/41 0 nd nd 20 19 – 130 µg/kg dw 
2 to 3 0/10 0 nd nd 39 20 – 400 µg/kg dw 
3 to 4 0/9 0 nd nd 11 19 – 34 µg/kg dw 
4 to 5 0/1 0 nd nd 33 66 µg/kg dw 

N-Nitrosodimethylamine 

0 to 1 0/40 0 nd nd 19 29 – 130 µg/kg dw 
1 to 2 0/38 0 nd nd 20 29 – 120 µg/kg dw 
2 to 3 0/7 0 nd nd 23 29 – 140 µg/kg dw 
3 to 4 0/9 0 nd nd 21 29 – 140 µg/kg dw 
4 to 5 0/1 0 nd nd 17 33 µg/kg dw 

N-Nitroso-di-n-propylamine 

0 to 1 3/41 7 30  320  28 29 – 180 µg/kg dw 
1 to 2 2/41 5 21 J 70  21 29 – 99 µg/kg dw 
2 to 3 0/10 0 nd nd 42 29 – 400 µg/kg dw 
3 to 4 0/9 0 nd nd 15 29 – 34 µg/kg dw 
4 to 5 0/1 0 nd nd 17 33 µg/kg dw 
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N-Nitrosodiphenylamine 

0 to 1 1/41 2 33  33  24 8.2 – 320 µg/kg dw 
1 to 2 0/45 0 nd nd 30 5.8 – 620 µg/kg dw 
2 to 3 0/10 0 nd nd 48 5.9 – 400 µg/kg dw 
3 to 4 0/9 0 nd nd 6.0 5.8 – 34 µg/kg dw 
4 to 5 0/1 0 nd nd 16 32 µg/kg dw 

Pentachlorophenol 

0 to 1 15/64 23 16 J 930 J 430 29 – 3,100 µg/kg dw 
1 to 2 8/45 18 17 J 120 J 28 29 – 100 µg/kg dw 
2 to 3 1/10 10 26 J 26 J 140 29 – 2,000 µg/kg dw 
3 to 4 0/9 0 nd nd 15 29 – 34 µg/kg dw 
4 to 5 0/1 0 nd nd 17 33 µg/kg dw 

Phenol 

0 to 1 17/64 27 14 J 3,100  130 20 – 350 µg/kg dw 
1 to 2 9/45 20 15 J 150  30 19 – 130 µg/kg dw 
2 to 3 1/10 10 13 J 13 J 69 20 – 790 µg/kg dw 
3 to 4 2/9 22 13 J 13 J 17 19 – 140 µg/kg dw 
4 to 5 0/1 0 nd nd 33 66 µg/kg dw 

Retene 0 to 1 18/23 78 120 J 300 J 200 300 – 370 µg/kg dw 
Polychlorinated biphenyls                

PCB-018 
2 to 3 0/1 0 nd nd 0.50 1.0 µg/kg dw 
2 to 3 0/1 0 nd nd 0.50 1.0 µg/kg dw 

PCB-044 2 to 3 0/1 0 nd nd 0.50 1.0 µg/kg dw 
PCB-055 2 to 3 0/1 0 nd nd 0.50 1.0 µg/kg dw 
PCB-066 2 to 3 0/1 0 nd nd 0.50 1.0 µg/kg dw 
PCB-077 2 to 3 0/1 0 nd nd 0.50 1.0 µg/kg dw 
PCB-081 2 to 3 0/1 0 nd nd 0.50 1.0 µg/kg dw 
PCB-101 2 to 3 0/1 0 nd nd 0.50 1.0 µg/kg dw 
PCB-105 2 to 3 0/1 0 nd nd 0.50 1.0 µg/kg dw 
PCB-114 2 to 3 0/1 0 nd nd 0.50 1.0 µg/kg dw 
PCB-118 2 to 3 0/1 0 nd nd 0.50 1.0 µg/kg dw 
PCB-123 2 to 3 0/1 0 nd nd 0.50 1.0 µg/kg dw 
PCB-126 2 to 3 0/1 0 nd nd 0.50 1.0 µg/kg dw 
PCB-128 2 to 3 0/1 0 nd nd 0.50 1.0 µg/kg dw 
PCB-138 2 to 3 0/1 0 nd nd 0.50 1.0 µg/kg dw 
PCB-153 2 to 3 0/1 0 nd nd 0.50 1.0 µg/kg dw 
PCB-156 2 to 3 0/1 0 nd nd 0.50 1.0 µg/kg dw 
PCB-157 2 to 3 0/1 0 nd nd 0.50 1.0 µg/kg dw 
PCB-167 2 to 3 0/1 0 nd nd 0.50 1.0 µg/kg dw 
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PCB-169 2 to 3 0/1 0 nd nd 0.50 1.0 µg/kg dw 
PCB-170 2 to 3 0/1 0 nd nd 0.50 1.0 µg/kg dw 
PCB-180 2 to 3 0/1 0 nd nd 0.50 1.0 µg/kg dw 
PCB-187 2 to 3 0/1 0 nd nd 0.50 1.0 µg/kg dw 
PCB-189 2 to 3 0/1 0 nd nd 0.50 1.0 µg/kg dw 
PCB-195 2 to 3 0/1 0 nd nd 0.50 1.0 µg/kg dw 
PCB-206 2 to 3 0/1 0 nd nd 0.50 1.0 µg/kg dw 
PCB-209 2 to 3 0/1 0 nd nd 0.50 1.0 µg/kg dw 

Aroclor-1016 

0 to 1 0/96 0 nd nd 170 3.9 – 14,000 µg/kg dw 
1 to 2 0/101 0 nd nd 20 3.8 – 440 µg/kg dw 
2 to 3 0/104 0 nd nd 50 0.10 – 2,800 µg/kg dw 
3 to 4 0/49 0 nd nd 10 3.8 – 190 µg/kg dw 
4 to 5 0/57 0 nd nd 27 3.9 – 1,100 µg/kg dw 
5 to 6 0/18 0 nd nd 20 3.9 – 350 µg/kg dw 
6 to 7 0/21 0 nd nd 10 17 – 39 µg/kg dw 
7 to 8 0/5 0 nd nd 9.7 19 – 20 µg/kg dw 
8 to 9 0/10 0 nd nd 9.6 3.9 – 39 µg/kg dw 

Aroclor-1221 

0 to 1 0/117 0 nd nd 220 3.9 – 27,000 µg/kg dw 
1 to 2 0/101 0 nd nd 20 3.8 – 440 µg/kg dw 
2 to 3 0/99 0 nd nd 60 0.10 – 1,900 µg/kg dw 
3 to 4 0/49 0 nd nd 20 3.8 – 380 µg/kg dw 
4 to 5 0/56 0 nd nd 40 3.9 – 760 µg/kg dw 
5 to 6 0/18 0 nd nd 20 3.9 – 120 µg/kg dw 
6 to 7 0/21 0 nd nd 18 19 – 78 µg/kg dw 
7 to 8 0/5 0 nd nd 15 19 – 39 µg/kg dw 
8 to 9 0/9 0 nd nd 16 3.9 – 40 µg/kg dw 

Aroclor-1232 

0 to 1 0/117 0 nd nd 140 3.9 – 14,000 µg/kg dw 
1 to 2 0/101 0 nd nd 20 3.8 – 440 µg/kg dw 
2 to 3 0/99 0 nd nd 30 0.10 – 930 µg/kg dw 
3 to 4 0/49 0 nd nd 10 3.8 – 190 µg/kg dw 
4 to 5 0/56 0 nd nd 53 3.9 – 3,800 µg/kg dw 
5 to 6 0/18 0 nd nd 30 3.9 – 810 µg/kg dw 
6 to 7 0/21 0 nd nd 10 17 – 39 µg/kg dw 
7 to 8 0/5 0 nd nd 9.7 19 – 20 µg/kg dw 
8 to 9 0/9 0 nd nd 8.6 3.9 – 20 µg/kg dw 
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Aroclor-1242 

0 to 1 21/118 18 5.2  820  150 3.9 – 14,000 µg/kg dw 
1 to 2 6/93 6 16  810  32 3.8 – 440 µg/kg dw 
2 to 3 4/99 4 44  2,300  70 0.10 – 2,800 µg/kg dw 
3 to 4 0/45 0 nd nd 10 3.8 – 190 µg/kg dw 
4 to 5 1/57 2 160  160  40 14.6 – 2,300 µg/kg dw 
5 to 6 0/17 0 nd nd 22 7.7 – 460 µg/kg dw 
6 to 7 0/21 0 nd nd 10 17 – 39 µg/kg dw 
7 to 8 0/5 0 nd nd 9.7 19 – 20 µg/kg dw 
8 to 9 0/10 0 nd nd 9.6 3.9 – 39 µg/kg dw 

Aroclor-1248 

0 to 1 55/118 47 5.1  13,000  350 3.9 – 14,000 µg/kg dw 
1 to 2 53/101 52 5.0  1,500  100 3.8 – 570 µg/kg dw 
2 to 3 28/104 27 14 J 7,200  400 0.10 – 6,000 µg/kg dw 
3 to 4 9/49 18 97  2,500  100 3.8 – 190 µg/kg dw 
4 to 5 4/57 7 46.1  190  52 3.9 – 2,600 µg/kg dw 
5 to 6 2/18 11 63.2  110  50 3.9 – 1,200 µg/kg dw 
6 to 7 3/21 14 420  710  86 17 – 39 µg/kg dw 
7 to 8 2/5 40 82  370  96 19 – 20 µg/kg dw 
8 to 9 1/10 10 110  110  20 3.9 – 39 µg/kg dw 

Aroclor-1254 

0 to 1 86/101 85 5.7  81,000  1,500 6.7 – 15,000 µg/kg dw 
1 to 2 80/101 79 8.5 J 3,300  300 3.8 – 20 µg/kg dw 
2 to 3 61/104 59 4 J 26,000  1,000 0.10 – 2,000 µg/kg dw 
3 to 4 35/49 71 0.52 J 4,300  400 3.8 – 430 µg/kg dw 
4 to 5 20/57 35 24 J 4,800  210 18 – 200 µg/kg dw 
5 to 6 10/18 56 22  4,100  270 18 – 92 µg/kg dw 
6 to 7 4/21 19 34  1,300  150 17 – 100 µg/kg dw 
7 to 8 2/5 40 300  380  140 19 – 20 µg/kg dw 
8 to 9 2/10 20 260 J 360  69 3.9 – 20 µg/kg dw 

Aroclor-1254/1260 0 to 1 16/17 94 34  1,700  190 85 µg/kg dw 
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Aroclor-1260 

0 to 1 79/101 78 7.8  51,000  1,900 6.9 – 3,400 µg/kg dw 
1 to 2 72/101 71 5.6  2,000  100 3.8 – 210 µg/kg dw 
2 to 3 67/104 64 6.3 J 26,000  820 0.10 – 1,800 µg/kg dw 
3 to 4 31/49 63 35.4  6,600  300 3.8 – 510 µg/kg dw 
4 to 5 23/57 40 16  6,400  390 18 – 380 µg/kg dw 
5 to 6 11/18 61 21.6  640  100 17 – 52 µg/kg dw 
6 to 7 6/21 29 21  610  80 17 – 300 µg/kg dw 
7 to 8 2/5 40 160  160  70 19 – 20 µg/kg dw 
8 to 9 2/10 20 25  220  32 3.9 – 39 µg/kg dw 

Aroclor-1262 
0 to 1 0/22 0 nd nd 5.3 6.5 – 23 µg/kg dw 
8 to 9 1/1 100 120 J 120 J 120 na µg/kg dw 

Aroclor-1268 0 to 1 0/22 0 nd nd 5.3 6.5 – 23 µg/kg dw 

Total PCBs 

0 to 1 114/118 97 13.5  108,000  3,000 nc µg/kg dw 
1 to 2 83/101 82 19.6  6,500  500 nc µg/kg dw 
2 to 3 75/104 72 4 J 32,000  2,000 nc µg/kg dw 
3 to 4 36/49 73 0.52 J 9,100  810 nc µg/kg dw 
4 to 5 26/57 46 23  6,400  600 nc µg/kg dw 
5 to 6 13/18 72 22  4,700  370 nc µg/kg dw 
6 to 7 6/21 29 21  2,400  310 nc µg/kg dw 
7 to 8 2/5 40 540  910  300 nc µg/kg dw 
8 to 9 3/10 30 25  690  120 nc µg/kg dw 

Organochlorine pesticides                

2,4'-DDD 
0 to 1 0/10 0 nd nd 3.4 2.0 – 17 µg/kg dw 
1 to 2 0/8 0 nd nd 4.3 2.0 – 18 µg/kg dw 
3 to 4 0/2 0 nd nd 0.98 1.9 – 2.0 µg/kg dw 

2,4'-DDE 
0 to 1 0/10 0 nd nd 11 2.0 – 100 µg/kg dw 
1 to 2 0/8 0 nd nd 4.6 2.0 – 18 µg/kg dw 
3 to 4 0/2 0 nd nd 0.98 1.9 – 2.0 µg/kg dw 

2,4'-DDT 
0 to 1 0/10 0 nd nd 3.4 2.0 – 17 µg/kg dw 
1 to 2 0/8 0 nd nd 4.3 2.0 – 18 µg/kg dw 
3 to 4 0/2 0 nd nd 0.98 1.9 – 2.0 µg/kg dw 

4,4'-DDD 

0 to 1 1/11 9 2.7  2.7  3.4 2.0 – 17 µg/kg dw 
1 to 2 0/9 0 nd nd 5.2 1.5 – 26 µg/kg dw 
2 to 3 0/2 0 nd nd 0.90 1.6 – 2.0 µg/kg dw 
3 to 4 0/3 0 nd nd 1.2 1.6 – 3.4 µg/kg dw 
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4,4'-DDE 

0 to 1 1/11 9 5.1 J 5.1 J 7.3 2.0 – 90 µg/kg dw 
1 to 2 0/9 0 nd nd 6.1 1.5 – 50 µg/kg dw 
2 to 3 0/2 0 nd nd 0.65 1.0 – 1.6 µg/kg dw 
3 to 4 0/3 0 nd nd 0.92 1.6 – 2.0 µg/kg dw 

4,4'-DDT 

0 to 1 1/11 9 2.8  2.8  21 2.0 – 160 µg/kg dw 
1 to 2 0/9 0 nd nd 15 1.5 – 100 µg/kg dw 
2 to 3 0/2 0 nd nd 0.90 1.6 – 2.0 µg/kg dw 
3 to 4 0/3 0 nd nd 5.9 1.6 – 32 µg/kg dw 

DDTs (total-calc'd) 

0 to 1 1/11 9 10.6 J 10.6 J 22 nc µg/kg dw 
1 to 2 0/9 0 nd nd 15 nc µg/kg dw 
2 to 3 0/2 0 nd nd 0.90 nc µg/kg dw 
3 to 4 0/3 0 nd nd 5.9 nc µg/kg dw 

Aldrin 

0 to 1 0/11 0 nd nd 1.6 0.98 – 8.7 µg/kg dw 
1 to 2 0/9 0 nd nd 2.0 0.98 – 9.2 µg/kg dw 
2 to 3 0/2 0 nd nd 0.65 1.0 – 1.6 µg/kg dw 
3 to 4 0/3 0 nd nd 0.59 0.96 – 1.6 µg/kg dw 

Dieldrin 

0 to 1 1/11 9 1.8  1.8  3.9 2.0 – 31 µg/kg dw 
1 to 2 0/9 0 nd nd 4.1 1.5 – 18 µg/kg dw 
2 to 3 0/2 0 nd nd 0.90 1.6 – 2.0 µg/kg dw 
3 to 4 0/3 0 nd nd 0.92 1.6 – 2.0 µg/kg dw 

Total aldrin/dieldrin  

0 to 1 1/11 9 1.8  1.8  3.9 nc µg/kg dw 
1 to 2 0/9 0 nd nd 4.1 nc µg/kg dw 
2 to 3 0/2 0 nd nd 0.90 nc µg/kg dw 
3 to 4 0/3 0 nd nd 0.92 nc µg/kg dw 

alpha-BHC 

0 to 1 0/11 0 nd nd 1.6 0.98 – 8.7 µg/kg dw 
1 to 2 0/9 0 nd nd 2.0 0.98 – 9.2 µg/kg dw 
2 to 3 0/2 0 nd nd 0.65 1.0 – 1.6 µg/kg dw 
3 to 4 0/3 0 nd nd 0.59 0.96 – 1.6 µg/kg dw 

beta-BHC 

0 to 1 0/11 0 nd nd 1.7 0.98 – 8.7 µg/kg dw 
1 to 2 0/9 0 nd nd 3.0 0.98 – 24 µg/kg dw 
2 to 3 0/2 0 nd nd 0.65 1.0 – 1.6 µg/kg dw 
3 to 4 0/3 0 nd nd 0.59 0.96 – 1.6 µg/kg dw 

gamma-BHC 

0 to 1 0/11 0 nd nd 1.7 0.98 – 8.7 µg/kg dw 
1 to 2 0/9 0 nd nd 2.0 0.98 – 9.2 µg/kg dw 
2 to 3 0/2 0 nd nd 0.65 1.0 – 1.6 µg/kg dw 
3 to 4 0/3 0 nd nd 0.59 0.96 – 1.6 µg/kg dw 
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delta-BHC 
0 to 1 2/10 20 7.0  23  4.4 0.98 – 8.7 µg/kg dw 
1 to 2 2/8 25 19  60  11 0.98 – 9.2 µg/kg dw 
3 to 4 0/2 0 nd nd 0.79 0.96 – 2.2 µg/kg dw 

alpha-Chlordane 

0 to 1 0/10 0 nd nd 1.7 0.98 – 8.7 µg/kg dw 
1 to 2 0/8 0 nd nd 2.4 0.98 – 9.2 µg/kg dw 
2 to 3 0/1 0 nd nd 0.50 1.0 µg/kg dw 
3 to 4 0/2 0 nd nd 0.49 0.96 – 0.98 µg/kg dw 

gamma-Chlordane 

0 to 1 0/10 0 nd nd 8.8 1.0 – 75 µg/kg dw 
1 to 2 0/8 0 nd nd 7.4 0.98 – 47 µg/kg dw 
2 to 3 0/1 0 nd nd 0.50 1.0 µg/kg dw 
3 to 4 0/2 0 nd nd 1.1 0.96 – 3.3 µg/kg dw 

Chlordane 

0 to 1 1/1 100 29.0  29.0  29.0 na µg/kg dw 
1 to 2 0/1 0 nd nd 3.8 7.5 µg/kg dw 
2 to 3 0/1 0 nd nd 4.2 8.4 µg/kg dw 
3 to 4 0/1 0 nd nd 4.2 8.4 µg/kg dw 

alpha-Endosulfan 

0 to 1 0/10 0 nd nd 1.7 0.98 – 8.7 µg/kg dw 
1 to 2 0/8 0 nd nd 2.2 0.98 – 9.2 µg/kg dw 
2 to 3 0/1 0 nd nd 0.50 1.0 µg/kg dw 
3 to 4 0/2 0 nd nd 0.49 0.96 – 0.98 µg/kg dw 

beta-Endosulfan 

0 to 1 0/10 0 nd nd 3.4 2.0 – 17 µg/kg dw 
1 to 2 0/8 0 nd nd 4.5 2.0 – 18 µg/kg dw 
2 to 3 0/1 0 nd nd 1.0 2.0 µg/kg dw 
3 to 4 0/2 0 nd nd 0.98 1.9 – 2.0 µg/kg dw 

Endosulfan 

0 to 1 0/1 0 nd nd 0.80 1.6 µg/kg dw 
1 to 2 0/1 0 nd nd 0.75 1.5 µg/kg dw 
2 to 3 0/1 0 nd nd 0.80 1.6 µg/kg dw 
3 to 4 0/1 0 nd nd 0.80 1.6 µg/kg dw 

Endosulfan sulfate 

0 to 1 0/10 0 nd nd 5.6 2.0 – 39 µg/kg dw 
1 to 2 0/8 0 nd nd 4.7 2.0 – 18 µg/kg dw 
2 to 3 0/1 0 nd nd 1.0 2.0 µg/kg dw 
3 to 4 0/2 0 nd nd 0.98 1.9 – 2.0 µg/kg dw 

Endrin 

0 to 1 0/11 0 nd nd 14 1.6 – 140 µg/kg dw 
1 to 2 0/9 0 nd nd 8.0 1.5 – 86 µg/kg dw 
2 to 3 0/2 0 nd nd 0.90 1.6 – 2.0 µg/kg dw 
3 to 4 0/3 0 nd nd 0.92 1.6 – 2.0 µg/kg dw 
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Endrin aldehyde 

0 to 1 0/11 0 nd nd 3.2 1.6 – 17 µg/kg dw 
1 to 2 0/9 0 nd nd 4.6 1.5 – 23 µg/kg dw 
2 to 3 0/2 0 nd nd 0.90 1.6 – 2.0 µg/kg dw 
3 to 4 0/3 0 nd nd 0.92 1.6 – 2.0 µg/kg dw 

Endrin ketone 

0 to 1 0/10 0 nd nd 3.4 2.0 – 17 µg/kg dw 
1 to 2 0/8 0 nd nd 4.3 2.0 – 18 µg/kg dw 
2 to 3 0/1 0 nd nd 1.0 2.0 µg/kg dw 
3 to 4 0/2 0 nd nd 0.98 1.9 – 2.0 µg/kg dw 

Heptachlor 

0 to 1 0/11 0 nd nd 1.7 0.98 – 8.7 µg/kg dw 
1 to 2 0/9 0 nd nd 2.0 0.98 – 9.2 µg/kg dw 
2 to 3 0/2 0 nd nd 0.65 1.0 – 1.6 µg/kg dw 
3 to 4 0/3 0 nd nd 0.59 0.96 – 1.6 µg/kg dw 

Heptachlor epoxide 

0 to 1 0/11 0 nd nd 8.9 0.98 – 95 µg/kg dw 
1 to 2 0/9 0 nd nd 5.3 0.99 – 62 µg/kg dw 
2 to 3 0/2 0 nd nd 0.65 1.0 – 1.6 µg/kg dw 
3 to 4 0/3 0 nd nd 0.59 0.96 – 1.6 µg/kg dw 

Methoxychlor 

0 to 1 0/11 0 nd nd 16 8.1 – 87 µg/kg dw 
1 to 2 0/9 0 nd nd 20 7.5 – 92 µg/kg dw 
2 to 3 0/2 0 nd nd 2.4 1.0 – 8.4 µg/kg dw 
3 to 4 0/3 0 nd nd 4.6 8.4 – 9.8 µg/kg dw 

Mirex 
0 to 1 0/10 0 nd nd 3.4 2.0 – 17 µg/kg dw 
1 to 2 0/8 0 nd nd 4.3 2.0 – 18 µg/kg dw 
3 to 4 0/2 0 nd nd 0.98 1.9 – 2.0 µg/kg dw 

Cis-Nonachlor 
0 to 1 0/10 0 nd nd 3.5 2.0 – 17 µg/kg dw 
1 to 2 0/8 0 nd nd 4.3 2.0 – 18 µg/kg dw 
3 to 4 0/2 0 nd nd 0.98 1.9 – 2.0 µg/kg dw 

Oxychlordane 
0 to 1 0/10 0 nd nd 3.4 2.0 – 17 µg/kg dw 
1 to 2 0/8 0 nd nd 4.3 2.0 – 18 µg/kg dw 
3 to 4 0/2 0 nd nd 0.98 1.9 – 2.0 µg/kg dw 

Toxaphene 

0 to 1 0/11 0 nd nd 160 16 – 870 µg/kg dw 
1 to 2 0/9 0 nd nd 190 15 – 920 µg/kg dw 
2 to 3 0/2 0 nd nd 6.5 10 – 16 µg/kg dw 
3 to 4 0/3 0 nd nd 35 16 – 98 µg/kg dw 

Trans-Nonachlor 
0 to 1 0/10 0 nd nd 3.4 2.0 – 17 µg/kg dw 
1 to 2 0/8 0 nd nd 4.3 2.0 – 18 µg/kg dw 
3 to 4 0/2 0 nd nd 0.98 1.9 – 2.0 µg/kg dw 
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Total chlordane  

0 to 1 0/10 0 nd nd 9.2 nc µg/kg dw 
1 to 2 0/8 0 nd nd 7.9 nc µg/kg dw 
2 to 3 0/1 0 nd nd 0.50 nc µg/kg dw 
3 to 4 0/2 0 nd nd 1.3 nc µg/kg dw 

Grain size                

Fractional % (>9525 µm) 

2 to 3 0/1 0 nd nd 0.0050 0.010 % dw 
0 to 1 48/59 81 0.100 J 30.9  3 0.100 % dw 
1 to 2 49/58 84 0.100 J 44.4  3 0.100 % dw 
2 to 3 7/7 100 0.1  24.6 J 4 na % dw 
3 to 4 10/10 100 0.1  40.6  8 na % dw 

Fractional % phi -2-(-1) (2000-4000 µm) 2 to 3 1/1 100 0.010  0.010  0.010 na % dw 

Fractional % phi -1-0 (1000-2000 µm) 

0 to 1 74/74 100 0.1  10.7  2 na % dw 
1 to 2 57/60 95 0.1  5.1  1 0.1 % dw 
2 to 3 11/11 100 0.010 J 10  2 na % dw 
3 to 4 10/10 100 0.1  6.4  3 na % dw 
4 to 5 0/1 0 nd nd 0.0050 0.010 % dw 

Fractional % phi 0-1 (500-1000 µm) 

0 to 1 74/74 100 0.800 J 31.2  5 na % dw 
1 to 2 59/59 100 0.2  29.9  4 na % dw 
2 to 3 11/11 100 0.25 J 32  9 na % dw 
3 to 4 10/10 100 1.7  41.4  10 na % dw 
4 to 5 1/1 100 11  11  11 na % dw 
8 to 9 1/1 100 4.0  4.0  4.0 na % dw 

Fractional % phi 1-2 (250-500 µm) 

0 to 1 74/74 100 0.600 J 49.3  10 na % dw 
1 to 2 58/59 98 0.700 J 58.1  9 0.1 % dw 
2 to 3 11/11 100 0.50 J 30  14 na % dw 
3 to 4 10/10 100 2.9  50  27 na % dw 
4 to 5 1/1 100 45  45  45 na % dw 
8 to 9 1/1 100 31  31  31 na % dw 

Fractional % phi 2-3 (125-250 µm) 

0 to 1 74/74 100 1.2  33.3  8.4 na % dw 
1 to 2 59/59 100 0.900 J 36.6  8.4 na % dw 
2 to 3 11/11 100 3.0 J 38.5  15 na % dw 
3 to 4 10/10 100 3.9  40.6  19 na % dw 
4 to 5 1/1 100 14  14  14 na % dw 
8 to 9 1/1 100 35  35  35 na % dw 
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Fractional % phi 3-4 (62.5-125 µm) 

0 to 1 74/74 100 2.50  30.2  9.9 na % dw 
1 to 2 60/60 100 1.0  40  12 na % dw 
2 to 3 11/11 100 2.0  39.4  16 na % dw 
3 to 4 10/10 100 0.8  42.8  10 na % dw 
4 to 5 1/1 100 17  17  17 na % dw 
8 to 9 1/1 100 15  15  15 na % dw 

Fractional % phi 4-5 (31.2-62.5 µm) 

0 to 1 74/74 100 0.400 J 25.7 J 12 na % dw 
1 to 2 60/60 100 0.8  23.6  10 na % dw 
2 to 3 11/11 100 2.0  27  10 na % dw 
3 to 4 10/10 100 0.2  23.4  8 na % dw 
4 to 5 1/1 100 6.0  6.0  6.0 na % dw 
8 to 9 1/1 100 10  10  10 na % dw 

Fractional % phi 5-6 (15.6-31.2 µm) 

0 to 1 74/74 100 0.700  37.1 J 15 na % dw 
1 to 2 59/59 100 0.1  46.4 J 20 na % dw 
2 to 3 11/11 100 2.0  24.4 J 10 na % dw 
3 to 4 8/8 100 0.1  13.6  5 na % dw 
4 to 5 1/1 100 2.0  2.0  2.0 na % dw 
8 to 9 1/1 100 1.0  1.0  1.0 na % dw 

Fractional % phi 6-7 (7.8-15.6 µm) 

0 to 1 73/74 99 0.600  24.9 J 13 0.010 % dw 
1 to 2 59/59 100 0.1  27.2 J 10 na % dw 
2 to 3 11/11 100 1.1  20.8 J 7.8 na % dw 
3 to 4 8/8 100 0.2  6.5  3 na % dw 
4 to 5 1/1 100 3.0  3.0  3.0 na % dw 
8 to 9 1/1 100 1.0  1.0  1.0 na % dw 

Fractional % phi 7-8 (3.9-7.8 µm) 

0 to 1 74/74 100 0.500  14.8  6.7 na % dw 
1 to 2 59/59 100 0.1  16.4  7 na % dw 
2 to 3 11/11 100 1.0  9.3  4.4 na % dw 
3 to 4 8/8 100 0.1  4.2  2 na % dw 
4 to 5 1/1 100 1.0  1.0  1.0 na % dw 

Fractional % phi 8-9 (1.95-3.9 µm) 

0 to 1 73/74 99 0.300  9.1  4 0.010 % dw 
1 to 2 59/59 100 0.1  10.4  4 na % dw 
2 to 3 11/11 100 0.5  5.9  3 na % dw 
3 to 4 7/8 88 0.4 J 2.3  1 0.1 % dw 
4 to 5 0/1 0 nd nd 0.0050 0.010 % dw 
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Fractional % phi 9-10 (0.98-1.95 µm) 

0 to 1 74/74 100 0.200  7.10 J 3 na % dw 
1 to 2 58/59 98 0.2  7.6  3 0.1 % dw 
2 to 3 11/11 100 0.4 J 3.4  2 na % dw 
3 to 4 7/8 88 0.1 J 1.3  0.7 0.1 % dw 
4 to 5 0/1 0 nd nd 0.0050 0.010 % dw 
8 to 9 1/1 100 1.0  1.0  1.0 na % dw 

Fractional % phi 10+ (<0.98 µm) 

0 to 1 73/74 99 0.300  16.1  6.2 0.010 % dw 
1 to 2 58/59 98 0.6  17.0  6 0.100 % dw 
2 to 3 11/11 100 0.6 J 7.5  3 na % dw 
3 to 4 8/8 100 0.5 J 4.3  2 na % dw 
4 to 5 0/1 0 nd nd 0.0050 0.010 % dw 

Fractional % Sieve #10 (2000-4750 µm) 

0 to 1 1/1 100 13  13  13 na % dw 
2 to 3 1/1 100 3.0  3.0  3.0 na % dw 
4 to 5 0/1 0 nd nd 0.0050 0.010 % dw 
8 to 9 1/1 100 1.0  1.0  1.0 na % dw 

Fractional % Sieve 3/8 in. (4,750-9,525 µm) 2 to 3 1/1 100 0.19 J 0.19 J 0.19 na % dw 

Fractional % Sieve #4 (>4750 µm) 

0 to 1 1/1 100 56  56  56 na % dw 
2 to 3 1/1 100 6.0  6.0  6.0 na % dw 
4 to 5 0/1 0 nd nd 0.0050 0.010 % dw 
8 to 9 1/1 100 1.0  1.0  1.0 na % dw 

Gravel (total calc'd) 

0 to 1 49/60 82 0.100 J 69  4 nc % dw 
1 to 2 49/58 84 0.100 J 44.4  3 nc % dw 
2 to 3 9/9 100 0.1  24.6 J 5 na % dw 
3 to 4 10/10 100 0.1  40.6  8 na % dw 
4 to 5 0/1 0 nd nd 0.0050 nc % dw 
8 to 9 1/1 100 2.0  2.0  2.0 na % dw 

Sand (total calc'd) 

0 to 1 75/75 100 10.50 J 89.2  35 na % dw 
1 to 2 61/61 100 5.8  97.4  35 na % dw 
2 to 3 12/12 100 28 J 91.0  59 na % dw 
3 to 4 11/11 100 30.0  99  75 na % dw 
4 to 5 1/1 100 87  87  87 na % dw 
8 to 9 1/1 100 85  85  85 na % dw 
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Silt (total calc'd) 

0 to 1 75/75 100 2.600 J 76.7 J 46 na % dw 
1 to 2 61/61 100 1.1  76.6 J 49 na % dw 
2 to 3 12/12 100 7.0  61  31 na % dw 
3 to 4 11/11 100 0.6  45.5  10 na % dw 
4 to 5 1/1 100 12.0  12.0  12.0 na % dw 
8 to 9 1/1 100 12  12  12 na % dw 

Clay (total calc'd) 

0 to 1 75/75 100 0.8  31.1  10 na % dw 
1 to 2 60/60 100 0.1  31.9  10 na % dw 
2 to 3 12/12 100 0.1  16.8  7 na % dw 
3 to 4 9/9 100 0.1  7.9  3 na % dw 
4 to 5 0/1 0 nd nd 0.0050 nc % dw 
8 to 9 1/1 100 1.0  1.0  1.0 na % dw 

Gravel 

0 to 1 1/1 100 27.0  27.0  27.0 na % dw 
1 to 2 2/2 100 1.70  22.0  11.9 na % dw 
2 to 3 1/1 100 0.6  0.6  0.6 na % dw 
3 to 4 1/1 100 2.3  2.3  2.3 na % dw 

Coarse Sand (4750-2000 microns) 1 to 2 1/1 100 2.10  2.10  2.10 na % dw 
Medium Sand (2000-425 microns) 1 to 2 1/1 100 3.10  3.10  3.10 na % dw 
Fine Sand (425-75 microns) 1 to 2 1/1 100 8.30  8.30  8.30 na % dw 

Fines (percent silt+clay) 

0 to 1 74/74 100 3.900 J 89.4 J 60 na % dw 
1 to 2 60/60 100 1.8  94.0  63 na % dw 
2 to 3 11/11 100 10.0  72  40 na % dw 
3 to 4 10/10 100 1.2  50.6  18 na % dw 
4 to 5 1/1 100 12.0  12.0  12.0 na % dw 
8 to 9 1/1 100 13  13  13 na % dw 

Conventional parameters                

Total Organic Carbon (TOC) 

0 to 1 118/118 100 0.0481  6.3  1.9 na % dw 
1 to 2 101/101 100 0.116  3.93  1.6 na % dw 
2 to 3 103/103 100 0.022  17  1 na % dw 
3 to 4 50/50 100 0.030  3.7  1.1 na % dw 
4 to 5 57/57 100 0.011  4.4  0.9 na % dw 
5 to 6 18/18 100 0.07  3.1  1 na % dw 
6 to 7 21/21 100 0.023  2.3  0.8 na % dw 
7 to 8 5/5 100 0.089  0.96  0.45 na % dw 
8 to 9 10/10 100 0.028  2.1  0.39 na % dw 
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Total solids 

0 to 1 118/118 100 42.60  88.5  59 na % ww 
1 to 2 86/86 100 37.40  89.50  61.8 na % ww 
2 to 3 83/83 100 26.0  92.60  73.4 na % ww 
3 to 4 35/35 100 53.90  87.2  76.2 na % ww 
4 to 5 56/56 100 57.40  86.9  76.5 na % ww 
5 to 6 18/18 100 58.40  85.9  73.5 na % ww 
6 to 7 22/22 100 53.90  87.6  75.9 na % ww 
7 to 8 6/6 100 52.80  87.3  76.7 na % ww 
8 to 9 10/10 100 51.11  89.1  77.0 na % ww 

9 to 10 1/1 100 59.29  59.29  59.29 na % ww 

Sulfides (total) 
0 to 1 0/1 0 nd nd 0.55 1.1 mg/kg dw 
2 to 3 0/1 0 nd nd 0.65 1.3 mg/kg dw 

Cyanide 
0 to 1 0/1 0 nd nd 0.070 0.14 mg/kg dw 
2 to 3 1/1 100 0.35  0.35  0.35 na mg/kg dw 

Moisture 

0 to 1 18/18 100 31.22  121.6  75.49 na % dw 
1 to 2 1/1 100 81.6  81.6  81.6 na % ww 
1 to 2 22/22 100 23.41  161.7  65.29 na % dw 
2 to 3 4/4 100 22.31  48.20  36.61 na % dw 
3 to 4 1/1 100 30.90  30.90  30.90 na % dw 

pH 
0 to 1 1/1 100 8.1  8.1  8.1 na pH 
2 to 3 1/1 100 7.3  7.3  7.3 na pH 

Specific Gravity 

0 to 1 18/18 100 2.56  2.69  2.64 na g/cc 
1 to 2 22/22 100 2.37  2.71  2.6 na g/cc 
2 to 3 4/4 100 2.64  2.69  2.67 na g/cc 
3 to 4 1/1 100 2.69  2.69  2.69 na g/cc 

Volatile organic compounds                

1,1,1,2-Tetrachloroethane 

0 to 1 0/1 0 nd nd 1.0 2.0 µg/kg dw 
1 to 2 0/1 0 nd nd 0.85 1.7 µg/kg dw 
2 to 3 0/1 0 nd nd 0.90 1.8 µg/kg dw 
3 to 4 0/1 0 nd nd 0.80 1.6 µg/kg dw 
4 to 5 0/1 0 nd nd 0.85 1.7 µg/kg dw 
5 to 6 0/1 0 nd nd 0.85 1.7 µg/kg dw 
6 to 7 0/1 0 nd nd 0.80 1.6 µg/kg dw 
7 to 8 0/1 0 nd nd 0.95 1.9 µg/kg dw 
8 to 9 0/1 0 nd nd 0.95 1.9 µg/kg dw 

9 to 10 0/1 0 nd nd 0.85 1.7 µg/kg dw 
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1,1,1-Trichloroethane 

0 to 1 0/4 0 nd nd 0.74 1.2 – 2.0 µg/kg dw 
1 to 2 0/1 0 nd nd 0.85 1.7 µg/kg dw 
2 to 3 0/3 0 nd nd 0.78 1.4 – 1.8 µg/kg dw 
3 to 4 0/2 0 nd nd 0.73 1.3 – 1.6 µg/kg dw 
4 to 5 0/2 0 nd nd 1.8 1.7 – 5.6 µg/kg dw 
5 to 6 0/1 0 nd nd 0.85 1.7 µg/kg dw 
6 to 7 0/1 0 nd nd 0.80 1.6 µg/kg dw 
7 to 8 0/1 0 nd nd 0.95 1.9 µg/kg dw 
8 to 9 0/1 0 nd nd 0.95 1.9 µg/kg dw 

9 to 10 0/1 0 nd nd 0.85 1.7 µg/kg dw 

1,1,2,2-Tetrachloroethane 

0 to 1 0/4 0 nd nd 0.74 1.2 – 2.0 µg/kg dw 
1 to 2 0/1 0 nd nd 0.85 1.7 µg/kg dw 
2 to 3 0/3 0 nd nd 0.78 1.4 – 1.8 µg/kg dw 
3 to 4 0/2 0 nd nd 0.73 1.3 – 1.6 µg/kg dw 
4 to 5 0/2 0 nd nd 1.8 1.7 – 5.6 µg/kg dw 
5 to 6 0/1 0 nd nd 0.85 1.7 µg/kg dw 
6 to 7 0/1 0 nd nd 0.80 1.6 µg/kg dw 
7 to 8 0/1 0 nd nd 0.95 1.9 µg/kg dw 
8 to 9 0/1 0 nd nd 0.95 1.9 µg/kg dw 

9 to 10 0/1 0 nd nd 0.85 1.7 µg/kg dw 

1,1,2-Trichloroethane 

0 to 1 0/4 0 nd nd 0.74 1.2 – 2.0 µg/kg dw 
1 to 2 0/1 0 nd nd 0.85 1.7 µg/kg dw 
2 to 3 0/3 0 nd nd 0.78 1.4 – 1.8 µg/kg dw 
3 to 4 0/2 0 nd nd 0.73 1.3 – 1.6 µg/kg dw 
4 to 5 0/2 0 nd nd 1.8 1.7 – 5.6 µg/kg dw 
5 to 6 0/1 0 nd nd 0.85 1.7 µg/kg dw 
6 to 7 0/1 0 nd nd 0.80 1.6 µg/kg dw 
7 to 8 0/1 0 nd nd 0.95 1.9 µg/kg dw 
8 to 9 0/1 0 nd nd 0.95 1.9 µg/kg dw 

9 to 10 0/1 0 nd nd 0.85 1.7 µg/kg dw 
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1,1,2-Trichlorotrifluoroethane 

0 to 1 0/4 0 nd nd 1.5 2.3 – 4.0 µg/kg dw 
1 to 2 0/1 0 nd nd 1.7 3.3 µg/kg dw 
2 to 3 0/3 0 nd nd 1.6 2.7 – 3.7 µg/kg dw 
3 to 4 0/2 0 nd nd 1.5 2.7 – 3.1 µg/kg dw 
4 to 5 0/2 0 nd nd 3.6 3.3 – 11 µg/kg dw 
5 to 6 0/1 0 nd nd 1.7 3.3 µg/kg dw 
6 to 7 0/1 0 nd nd 1.7 3.3 µg/kg dw 
7 to 8 0/1 0 nd nd 1.9 3.8 µg/kg dw 
8 to 9 0/1 0 nd nd 1.9 3.7 µg/kg dw 

9 to 10 0/1 0 nd nd 1.7 3.4 µg/kg dw 

1,1-Dichloroethane 

0 to 1 0/4 0 nd nd 0.74 1.2 – 2.0 µg/kg dw 
1 to 2 0/1 0 nd nd 0.85 1.7 µg/kg dw 
2 to 3 0/3 0 nd nd 0.78 1.4 – 1.8 µg/kg dw 
3 to 4 0/2 0 nd nd 0.73 1.3 – 1.6 µg/kg dw 
4 to 5 0/2 0 nd nd 1.8 1.7 – 5.6 µg/kg dw 
5 to 6 0/1 0 nd nd 0.85 1.7 µg/kg dw 
6 to 7 0/1 0 nd nd 0.80 1.6 µg/kg dw 
7 to 8 0/1 0 nd nd 0.95 1.9 µg/kg dw 
8 to 9 0/1 0 nd nd 0.95 1.9 µg/kg dw 

9 to 10 0/1 0 nd nd 0.85 1.7 µg/kg dw 

1,1-Dichloroethene 

0 to 1 0/4 0 nd nd 0.74 1.2 – 2.0 µg/kg dw 
1 to 2 0/1 0 nd nd 0.85 1.7 µg/kg dw 
2 to 3 0/3 0 nd nd 0.78 1.4 – 1.8 µg/kg dw 
3 to 4 0/2 0 nd nd 0.73 1.3 – 1.6 µg/kg dw 
4 to 5 0/2 0 nd nd 1.8 1.7 – 5.6 µg/kg dw 
5 to 6 0/1 0 nd nd 0.85 1.7 µg/kg dw 
6 to 7 0/1 0 nd nd 0.80 1.6 µg/kg dw 
7 to 8 0/1 0 nd nd 0.95 1.9 µg/kg dw 
8 to 9 0/1 0 nd nd 0.95 1.9 µg/kg dw 

9 to 10 0/1 0 nd nd 0.85 1.7 µg/kg dw 
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1,1-Dichloropropene 

0 to 1 0/1 0 nd nd 1.0 2.0 µg/kg dw 
1 to 2 0/1 0 nd nd 0.85 1.7 µg/kg dw 
2 to 3 0/1 0 nd nd 0.90 1.8 µg/kg dw 
3 to 4 0/1 0 nd nd 0.80 1.6 µg/kg dw 
4 to 5 0/1 0 nd nd 0.85 1.7 µg/kg dw 
5 to 6 0/1 0 nd nd 0.85 1.7 µg/kg dw 
6 to 7 0/1 0 nd nd 0.80 1.6 µg/kg dw 
7 to 8 0/1 0 nd nd 0.95 1.9 µg/kg dw 
8 to 9 0/1 0 nd nd 0.95 1.9 µg/kg dw 

9 to 10 0/1 0 nd nd 0.85 1.7 µg/kg dw 

1,2,3-Trichlorobenzene 

0 to 1 0/1 0 nd nd 5.0 9.9 µg/kg dw 
1 to 2 0/1 0 nd nd 4.2 8.3 µg/kg dw 
2 to 3 0/1 0 nd nd 4.6 9.2 µg/kg dw 
3 to 4 0/1 0 nd nd 3.9 7.8 µg/kg dw 
4 to 5 0/1 0 nd nd 4.2 8.3 µg/kg dw 
5 to 6 0/1 0 nd nd 4.2 8.3 µg/kg dw 
6 to 7 0/1 0 nd nd 4.1 8.2 µg/kg dw 
7 to 8 0/1 0 nd nd 4.8 9.5 µg/kg dw 
8 to 9 0/1 0 nd nd 4.8 9.5 µg/kg dw 

9 to 10 0/1 0 nd nd 4.2 8.4 µg/kg dw 

1,2,3-Trichloropropane 

0 to 1 0/1 0 nd nd 2.0 4.0 µg/kg dw 
1 to 2 0/1 0 nd nd 1.7 3.3 µg/kg dw 
2 to 3 0/1 0 nd nd 1.9 3.7 µg/kg dw 
3 to 4 0/1 0 nd nd 1.6 3.1 µg/kg dw 
4 to 5 0/1 0 nd nd 1.7 3.3 µg/kg dw 
5 to 6 0/1 0 nd nd 1.7 3.3 µg/kg dw 
6 to 7 0/1 0 nd nd 1.7 3.3 µg/kg dw 
7 to 8 0/1 0 nd nd 1.9 3.8 µg/kg dw 
8 to 9 0/1 0 nd nd 1.9 3.8 µg/kg dw 

9 to 10 0/1 0 nd nd 1.7 3.4 µg/kg dw 
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1,2,4-Trimethylbenzene 

0 to 1 0/1 0 nd nd 1.0 2.0 µg/kg dw 
1 to 2 0/1 0 nd nd 0.85 1.7 µg/kg dw 
2 to 3 0/1 0 nd nd 0.90 1.8 µg/kg dw 
3 to 4 0/1 0 nd nd 0.80 1.6 µg/kg dw 
4 to 5 0/1 0 nd nd 0.85 1.7 µg/kg dw 
5 to 6 0/1 0 nd nd 0.85 1.7 µg/kg dw 
6 to 7 0/1 0 nd nd 0.80 1.6 µg/kg dw 
7 to 8 0/1 0 nd nd 0.95 1.9 µg/kg dw 
8 to 9 0/1 0 nd nd 0.95 1.9 µg/kg dw 

9 to 10 1/1 100 420  420  420 na µg/kg dw 

1,2-Dibromo-3-chloropropane 

0 to 1 0/1 0 nd nd 5.0 9.9 µg/kg dw 
1 to 2 0/1 0 nd nd 4.2 8.3 µg/kg dw 
2 to 3 0/1 0 nd nd 4.6 9.2 µg/kg dw 
3 to 4 0/1 0 nd nd 3.9 7.8 µg/kg dw 
4 to 5 0/1 0 nd nd 4.2 8.3 µg/kg dw 
5 to 6 0/1 0 nd nd 4.2 8.3 µg/kg dw 
6 to 7 0/1 0 nd nd 4.1 8.2 µg/kg dw 
7 to 8 0/1 0 nd nd 4.8 9.5 µg/kg dw 
8 to 9 0/1 0 nd nd 4.8 9.5 µg/kg dw 

9 to 10 0/1 0 nd nd 4.2 8.4 µg/kg dw 

1,2-Dibromoethane (EDB) 

0 to 1 0/1 0 nd nd 1.0 2.0 µg/kg dw 
1 to 2 0/1 0 nd nd 0.85 1.7 µg/kg dw 
2 to 3 0/1 0 nd nd 0.90 1.8 µg/kg dw 
3 to 4 0/1 0 nd nd 0.80 1.6 µg/kg dw 
4 to 5 0/1 0 nd nd 0.85 1.7 µg/kg dw 
5 to 6 0/1 0 nd nd 0.85 1.7 µg/kg dw 
6 to 7 0/1 0 nd nd 0.80 1.6 µg/kg dw 
7 to 8 0/1 0 nd nd 0.95 1.9 µg/kg dw 
8 to 9 0/1 0 nd nd 0.95 1.9 µg/kg dw 

9 to 10 0/1 0 nd nd 0.85 1.7 µg/kg dw 
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1,2-Dichloroethane 

0 to 1 0/4 0 nd nd 0.74 1.2 – 2.0 µg/kg dw 
1 to 2 0/1 0 nd nd 0.85 1.7 µg/kg dw 
2 to 3 0/3 0 nd nd 0.78 1.4 – 1.8 µg/kg dw 
3 to 4 0/2 0 nd nd 0.73 1.3 – 1.6 µg/kg dw 
4 to 5 0/2 0 nd nd 1.8 1.7 – 5.6 µg/kg dw 
5 to 6 0/1 0 nd nd 0.85 1.7 µg/kg dw 
6 to 7 0/1 0 nd nd 0.80 1.6 µg/kg dw 
7 to 8 0/1 0 nd nd 0.95 1.9 µg/kg dw 
8 to 9 0/1 0 nd nd 0.95 1.9 µg/kg dw 

9 to 10 0/1 0 nd nd 0.85 1.7 µg/kg dw 

1,2-Dichloropropane 

0 to 1 0/4 0 nd nd 0.74 1.2 – 2.0 µg/kg dw 
1 to 2 0/1 0 nd nd 0.85 1.7 µg/kg dw 
2 to 3 0/3 0 nd nd 0.78 1.4 – 1.8 µg/kg dw 
3 to 4 0/2 0 nd nd 0.73 1.3 – 1.6 µg/kg dw 
4 to 5 0/2 0 nd nd 1.8 1.7 – 5.6 µg/kg dw 
5 to 6 0/1 0 nd nd 0.85 1.7 µg/kg dw 
6 to 7 0/1 0 nd nd 0.80 1.6 µg/kg dw 
7 to 8 0/1 0 nd nd 0.95 1.9 µg/kg dw 
8 to 9 0/1 0 nd nd 0.95 1.9 µg/kg dw 

9 to 10 0/1 0 nd nd 0.85 1.7 µg/kg dw 

1,3,5-Trimethylbenzene 

0 to 1 0/1 0 nd nd 1.0 2.0 µg/kg dw 
1 to 2 0/1 0 nd nd 0.85 1.7 µg/kg dw 
2 to 3 0/1 0 nd nd 0.90 1.8 µg/kg dw 
3 to 4 0/1 0 nd nd 0.80 1.6 µg/kg dw 
4 to 5 0/1 0 nd nd 0.85 1.7 µg/kg dw 
5 to 6 0/1 0 nd nd 0.85 1.7 µg/kg dw 
6 to 7 0/1 0 nd nd 0.80 1.6 µg/kg dw 
7 to 8 0/1 0 nd nd 0.95 1.9 µg/kg dw 
8 to 9 1/1 100 1.9  1.9  1.9 na µg/kg dw 

9 to 10 1/1 100 180  180  180 na µg/kg dw 
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1,3-Dichloropropane 

0 to 1 0/1 0 nd nd 1.0 2.0 µg/kg dw 
1 to 2 0/1 0 nd nd 0.85 1.7 µg/kg dw 
2 to 3 0/1 0 nd nd 0.90 1.8 µg/kg dw 
3 to 4 0/1 0 nd nd 0.80 1.6 µg/kg dw 
4 to 5 0/1 0 nd nd 0.85 1.7 µg/kg dw 
5 to 6 0/1 0 nd nd 0.85 1.7 µg/kg dw 
6 to 7 0/1 0 nd nd 0.80 1.6 µg/kg dw 
7 to 8 0/1 0 nd nd 0.95 1.9 µg/kg dw 
8 to 9 0/1 0 nd nd 0.95 1.9 µg/kg dw 

9 to 10 0/1 0 nd nd 0.85 1.7 µg/kg dw 

2,2-Dichloropropane 

0 to 1 0/1 0 nd nd 1.0 2.0 µg/kg dw 
1 to 2 0/1 0 nd nd 0.85 1.7 µg/kg dw 
2 to 3 0/1 0 nd nd 0.90 1.8 µg/kg dw 
3 to 4 0/1 0 nd nd 0.80 1.6 µg/kg dw 
4 to 5 0/1 0 nd nd 0.85 1.7 µg/kg dw 
5 to 6 0/1 0 nd nd 0.85 1.7 µg/kg dw 
6 to 7 0/1 0 nd nd 0.80 1.6 µg/kg dw 
7 to 8 0/1 0 nd nd 0.95 1.9 µg/kg dw 
8 to 9 0/1 0 nd nd 0.95 1.9 µg/kg dw 

9 to 10 0/1 0 nd nd 0.85 1.7 µg/kg dw 

2-Chloroethyl vinyl ether 

0 to 1 0/4 0 nd nd 3.7 5.9 – 9.9 µg/kg dw 
1 to 2 0/1 0 nd nd 4.2 8.3 µg/kg dw 
2 to 3 0/3 0 nd nd 3.9 6.8 – 9.2 µg/kg dw 
3 to 4 0/2 0 nd nd 3.6 6.7 – 7.8 µg/kg dw 
4 to 5 0/2 0 nd nd 9.1 8.3 – 28 µg/kg dw 
5 to 6 0/1 0 nd nd 4.2 8.3 µg/kg dw 
6 to 7 0/1 0 nd nd 4.1 8.2 µg/kg dw 
7 to 8 0/1 0 nd nd 4.8 9.5 µg/kg dw 
8 to 9 0/1 0 nd nd 4.7 9.4 µg/kg dw 

9 to 10 0/1 0 nd nd 4.2 8.4 µg/kg dw 
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2-Chlorotoluene 

0 to 1 0/1 0 nd nd 1.0 2.0 µg/kg dw 
1 to 2 0/1 0 nd nd 0.85 1.7 µg/kg dw 
2 to 3 0/1 0 nd nd 0.90 1.8 µg/kg dw 
3 to 4 0/1 0 nd nd 0.80 1.6 µg/kg dw 
4 to 5 0/1 0 nd nd 0.85 1.7 µg/kg dw 
5 to 6 0/1 0 nd nd 0.85 1.7 µg/kg dw 
6 to 7 0/1 0 nd nd 0.80 1.6 µg/kg dw 
7 to 8 0/1 0 nd nd 0.95 1.9 µg/kg dw 
8 to 9 0/1 0 nd nd 0.95 1.9 µg/kg dw 

9 to 10 0/1 0 nd nd 0.85 1.7 µg/kg dw 

2-Hexanone 

0 to 1 0/4 0 nd nd 3.7 5.9 – 9.9 µg/kg dw 
1 to 2 0/1 0 nd nd 4.2 8.3 µg/kg dw 
2 to 3 0/3 0 nd nd 3.9 6.8 – 9.2 µg/kg dw 
3 to 4 0/2 0 nd nd 3.6 6.7 – 7.8 µg/kg dw 
4 to 5 0/2 0 nd nd 9.1 8.3 – 28 µg/kg dw 
5 to 6 0/1 0 nd nd 4.2 8.3 µg/kg dw 
6 to 7 0/1 0 nd nd 4.1 8.2 µg/kg dw 
7 to 8 0/1 0 nd nd 4.8 9.5 µg/kg dw 
8 to 9 0/1 0 nd nd 4.7 9.4 µg/kg dw 

9 to 10 0/1 0 nd nd 4.2 8.4 µg/kg dw 

4-Chlorotoluene 

0 to 1 0/1 0 nd nd 1.0 2.0 µg/kg dw 
1 to 2 0/1 0 nd nd 0.85 1.7 µg/kg dw 
2 to 3 0/1 0 nd nd 0.90 1.8 µg/kg dw 
3 to 4 0/1 0 nd nd 0.80 1.6 µg/kg dw 
4 to 5 0/1 0 nd nd 0.85 1.7 µg/kg dw 
5 to 6 0/1 0 nd nd 0.85 1.7 µg/kg dw 
6 to 7 0/1 0 nd nd 0.80 1.6 µg/kg dw 
7 to 8 0/1 0 nd nd 0.95 1.9 µg/kg dw 
8 to 9 0/1 0 nd nd 0.95 1.9 µg/kg dw 

9 to 10 0/1 0 nd nd 0.85 1.7 µg/kg dw 
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Acetone 

0 to 1 2/4 50 17  59  21 6.6 – 10 µg/kg dw 
1 to 2 1/1 100 40  40  40 na µg/kg dw 
2 to 3 2/3 67 41  53  32 6.8 µg/kg dw 
3 to 4 1/2 50 38  38  21 6.7 µg/kg dw 
4 to 5 1/2 50 94  94  56 37 µg/kg dw 
5 to 6 1/1 100 100  100  100 na µg/kg dw 
6 to 7 1/1 100 120  120  120 na µg/kg dw 
7 to 8 1/1 100 190  190  190 na µg/kg dw 
8 to 9 1/1 100 440  440  440 na µg/kg dw 

9 to 10 1/1 100 550  550  550 na µg/kg dw 

Acrolein 

0 to 1 0/1 0 nd nd 50 99 µg/kg dw 
1 to 2 0/1 0 nd nd 42 83 µg/kg dw 
2 to 3 0/1 0 nd nd 46 92 µg/kg dw 
3 to 4 0/1 0 nd nd 39 78 µg/kg dw 
4 to 5 0/1 0 nd nd 42 83 µg/kg dw 
5 to 6 0/1 0 nd nd 42 83 µg/kg dw 
6 to 7 0/1 0 nd nd 41 82 µg/kg dw 
7 to 8 0/1 0 nd nd 48 95 µg/kg dw 
8 to 9 0/1 0 nd nd 47 94 µg/kg dw 

9 to 10 0/1 0 nd nd 42 84 µg/kg dw 

Acrylonitrile 

0 to 1 0/1 0 nd nd 5.0 9.9 µg/kg dw 
1 to 2 0/1 0 nd nd 4.2 8.3 µg/kg dw 
2 to 3 0/1 0 nd nd 4.6 9.2 µg/kg dw 
3 to 4 0/1 0 nd nd 3.9 7.8 µg/kg dw 
4 to 5 0/1 0 nd nd 4.2 8.3 µg/kg dw 
5 to 6 0/1 0 nd nd 4.2 8.3 µg/kg dw 
6 to 7 0/1 0 nd nd 4.1 8.2 µg/kg dw 
7 to 8 0/1 0 nd nd 4.8 9.5 µg/kg dw 
8 to 9 0/1 0 nd nd 4.7 9.4 µg/kg dw 

9 to 10 0/1 0 nd nd 4.2 8.4 µg/kg dw 
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Benzene 

0 to 1 0/4 0 nd nd 0.74 1.2 – 2.0 µg/kg dw 
1 to 2 0/1 0 nd nd 0.85 1.7 µg/kg dw 
2 to 3 0/3 0 nd nd 0.78 1.4 – 1.8 µg/kg dw 
3 to 4 0/2 0 nd nd 0.73 1.3 – 1.6 µg/kg dw 
4 to 5 0/2 0 nd nd 1.8 1.7 – 5.6 µg/kg dw 
5 to 6 0/1 0 nd nd 0.85 1.7 µg/kg dw 
6 to 7 0/1 0 nd nd 0.80 1.6 µg/kg dw 
7 to 8 1/1 100 4.4  4.4  4.4 na µg/kg dw 
8 to 9 1/1 100 12  12  12 na µg/kg dw 

9 to 10 1/1 100 41  41  41 na µg/kg dw 

Bromobenzene 

0 to 1 0/1 0 nd nd 1.0 2.0 µg/kg dw 
1 to 2 0/1 0 nd nd 0.85 1.7 µg/kg dw 
2 to 3 0/1 0 nd nd 0.90 1.8 µg/kg dw 
3 to 4 0/1 0 nd nd 0.80 1.6 µg/kg dw 
4 to 5 0/1 0 nd nd 0.85 1.7 µg/kg dw 
5 to 6 0/1 0 nd nd 0.85 1.7 µg/kg dw 
6 to 7 0/1 0 nd nd 0.80 1.6 µg/kg dw 
7 to 8 0/1 0 nd nd 0.95 1.9 µg/kg dw 
8 to 9 0/1 0 nd nd 0.95 1.9 µg/kg dw 

9 to 10 0/1 0 nd nd 0.85 1.7 µg/kg dw 

Bromochloromethane 

0 to 1 0/1 0 nd nd 1.0 2.0 µg/kg dw 
1 to 2 0/1 0 nd nd 0.85 1.7 µg/kg dw 
2 to 3 0/1 0 nd nd 0.90 1.8 µg/kg dw 
3 to 4 0/1 0 nd nd 0.80 1.6 µg/kg dw 
4 to 5 0/1 0 nd nd 0.85 1.7 µg/kg dw 
5 to 6 0/1 0 nd nd 0.85 1.7 µg/kg dw 
6 to 7 0/1 0 nd nd 0.80 1.6 µg/kg dw 
7 to 8 0/1 0 nd nd 0.95 1.9 µg/kg dw 
8 to 9 0/1 0 nd nd 0.95 1.9 µg/kg dw 

9 to 10 0/1 0 nd nd 0.85 1.7 µg/kg dw 
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Bromodichloromethane 

0 to 1 0/4 0 nd nd 0.74 1.2 – 2.0 µg/kg dw 
1 to 2 0/1 0 nd nd 0.85 1.7 µg/kg dw 
2 to 3 0/3 0 nd nd 0.78 1.4 – 1.8 µg/kg dw 
3 to 4 0/2 0 nd nd 0.73 1.3 – 1.6 µg/kg dw 
4 to 5 0/2 0 nd nd 1.8 1.7 – 5.6 µg/kg dw 
5 to 6 0/1 0 nd nd 0.85 1.7 µg/kg dw 
6 to 7 0/1 0 nd nd 0.80 1.6 µg/kg dw 
7 to 8 0/1 0 nd nd 0.95 1.9 µg/kg dw 
8 to 9 0/1 0 nd nd 0.95 1.9 µg/kg dw 

9 to 10 0/1 0 nd nd 0.85 1.7 µg/kg dw 

Bromoethane 

0 to 1 0/1 0 nd nd 2.0 4.0 µg/kg dw 
1 to 2 0/1 0 nd nd 1.7 3.3 µg/kg dw 
2 to 3 0/1 0 nd nd 1.9 3.7 µg/kg dw 
3 to 4 0/1 0 nd nd 1.6 3.1 µg/kg dw 
4 to 5 0/1 0 nd nd 1.7 3.3 µg/kg dw 
5 to 6 0/1 0 nd nd 1.7 3.3 µg/kg dw 
6 to 7 0/1 0 nd nd 1.7 3.3 µg/kg dw 
7 to 8 0/1 0 nd nd 1.9 3.8 µg/kg dw 
8 to 9 0/1 0 nd nd 1.9 3.7 µg/kg dw 

9 to 10 0/1 0 nd nd 1.7 3.4 µg/kg dw 

Bromoform 

0 to 1 0/4 0 nd nd 0.74 1.2 – 2.0 µg/kg dw 
1 to 2 0/1 0 nd nd 0.85 1.7 µg/kg dw 
2 to 3 0/3 0 nd nd 0.78 1.4 – 1.8 µg/kg dw 
3 to 4 0/2 0 nd nd 0.73 1.3 – 1.6 µg/kg dw 
4 to 5 0/2 0 nd nd 1.8 1.7 – 5.6 µg/kg dw 
5 to 6 0/1 0 nd nd 0.85 1.7 µg/kg dw 
6 to 7 0/1 0 nd nd 0.80 1.6 µg/kg dw 
7 to 8 0/1 0 nd nd 0.95 1.9 µg/kg dw 
8 to 9 0/1 0 nd nd 0.95 1.9 µg/kg dw 

9 to 10 0/1 0 nd nd 0.85 1.7 µg/kg dw 
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Bromomethane 

0 to 1 0/4 0 nd nd 1.2 2.0 – 2.9 µg/kg dw 
1 to 2 0/1 0 nd nd 0.85 1.7 µg/kg dw 
2 to 3 0/3 0 nd nd 1.3 1.8 – 3.0 µg/kg dw 
3 to 4 0/2 0 nd nd 1.1 1.6 – 2.7 µg/kg dw 
4 to 5 0/2 0 nd nd 3.2 1.7 – 11 µg/kg dw 
5 to 6 0/1 0 nd nd 0.85 1.7 µg/kg dw 
6 to 7 0/1 0 nd nd 0.80 1.6 µg/kg dw 
7 to 8 0/1 0 nd nd 0.95 1.9 µg/kg dw 
8 to 9 0/1 0 nd nd 0.95 1.9 µg/kg dw 

9 to 10 0/1 0 nd nd 0.85 1.7 µg/kg dw 

Carbon disulfide 

0 to 1 0/4 0 nd nd 0.74 1.2 – 2.0 µg/kg dw 
1 to 2 1/1 100 4.0  4.0  4.0 na µg/kg dw 
2 to 3 2/3 67 6.3  18  8.3 1.4 µg/kg dw 
3 to 4 1/2 50 3.0  3.0  1.8 1.3 µg/kg dw 
4 to 5 0/2 0 nd nd 1.8 1.7 – 5.6 µg/kg dw 
5 to 6 1/1 100 2.2  2.2  2.2 na µg/kg dw 
6 to 7 0/1 0 nd nd 0.80 1.6 µg/kg dw 
7 to 8 1/1 100 2.8  2.8  2.8 na µg/kg dw 
8 to 9 1/1 100 5.3  5.3  5.3 na µg/kg dw 

9 to 10 1/1 100 1.9  1.9  1.9 na µg/kg dw 

Carbon tetrachloride 

0 to 1 0/4 0 nd nd 0.74 1.2 – 2.0 µg/kg dw 
1 to 2 0/1 0 nd nd 0.85 1.7 µg/kg dw 
2 to 3 0/3 0 nd nd 0.78 1.4 – 1.8 µg/kg dw 
3 to 4 0/2 0 nd nd 0.73 1.3 – 1.6 µg/kg dw 
4 to 5 0/2 0 nd nd 1.8 1.7 – 5.6 µg/kg dw 
5 to 6 0/1 0 nd nd 0.85 1.7 µg/kg dw 
6 to 7 0/1 0 nd nd 0.80 1.6 µg/kg dw 
7 to 8 0/1 0 nd nd 0.95 1.9 µg/kg dw 
8 to 9 0/1 0 nd nd 0.95 1.9 µg/kg dw 

9 to 10 0/1 0 nd nd 0.85 1.7 µg/kg dw 
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Chlorobenzene 

0 to 1 0/4 0 nd nd 0.74 1.2 – 2.0 µg/kg dw 
1 to 2 0/1 0 nd nd 0.85 1.7 µg/kg dw 
2 to 3 0/3 0 nd nd 0.78 1.4 – 1.8 µg/kg dw 
3 to 4 0/2 0 nd nd 0.73 1.3 – 1.6 µg/kg dw 
4 to 5 0/2 0 nd nd 1.8 1.7 – 5.6 µg/kg dw 
5 to 6 0/1 0 nd nd 0.85 1.7 µg/kg dw 
6 to 7 0/1 0 nd nd 0.80 1.6 µg/kg dw 
7 to 8 0/1 0 nd nd 0.95 1.9 µg/kg dw 
8 to 9 0/1 0 nd nd 0.95 1.9 µg/kg dw 

9 to 10 0/1 0 nd nd 0.85 1.7 µg/kg dw 

Chloroethane 

0 to 1 0/4 0 nd nd 1.2 2.0 – 2.9 µg/kg dw 
1 to 2 0/1 0 nd nd 0.85 1.7 µg/kg dw 
2 to 3 0/3 0 nd nd 1.3 1.8 – 3.0 µg/kg dw 
3 to 4 0/2 0 nd nd 1.1 1.6 – 2.7 µg/kg dw 
4 to 5 0/2 0 nd nd 3.2 1.7 – 11 µg/kg dw 
5 to 6 0/1 0 nd nd 0.85 1.7 µg/kg dw 
6 to 7 0/1 0 nd nd 0.80 1.6 µg/kg dw 
7 to 8 0/1 0 nd nd 0.95 1.9 µg/kg dw 
8 to 9 0/1 0 nd nd 0.95 1.9 µg/kg dw 

9 to 10 0/1 0 nd nd 0.85 1.7 µg/kg dw 

Chloroform 

0 to 1 0/4 0 nd nd 0.74 1.2 – 2.0 µg/kg dw 
1 to 2 0/1 0 nd nd 0.85 1.7 µg/kg dw 
2 to 3 0/3 0 nd nd 0.78 1.4 – 1.8 µg/kg dw 
3 to 4 0/2 0 nd nd 0.73 1.3 – 1.6 µg/kg dw 
4 to 5 0/2 0 nd nd 1.8 1.7 – 5.6 µg/kg dw 
5 to 6 0/1 0 nd nd 0.85 1.7 µg/kg dw 
6 to 7 0/1 0 nd nd 0.80 1.6 µg/kg dw 
7 to 8 0/1 0 nd nd 0.95 1.9 µg/kg dw 
8 to 9 0/1 0 nd nd 0.95 1.9 µg/kg dw 

9 to 10 0/1 0 nd nd 0.85 1.7 µg/kg dw 
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Chloromethane 

0 to 1 0/4 0 nd nd 1.2 2.0 – 2.9 µg/kg dw 
1 to 2 0/1 0 nd nd 0.85 1.7 µg/kg dw 
2 to 3 0/3 0 nd nd 1.3 1.8 – 3.0 µg/kg dw 
3 to 4 0/2 0 nd nd 1.1 1.6 – 2.7 µg/kg dw 
4 to 5 0/2 0 nd nd 3.2 1.7 – 11 µg/kg dw 
5 to 6 0/1 0 nd nd 0.85 1.7 µg/kg dw 
6 to 7 0/1 0 nd nd 0.80 1.6 µg/kg dw 
7 to 8 0/1 0 nd nd 0.95 1.9 µg/kg dw 
8 to 9 0/1 0 nd nd 0.95 1.9 µg/kg dw 

9 to 10 0/1 0 nd nd 0.85 1.7 µg/kg dw 

cis-1,2-Dichloroethene 

0 to 1 0/4 0 nd nd 0.74 1.2 – 2.0 µg/kg dw 
1 to 2 0/1 0 nd nd 0.85 1.7 µg/kg dw 
2 to 3 0/3 0 nd nd 0.78 1.4 – 1.8 µg/kg dw 
3 to 4 1/2 50 2.3  2.3  1.6 1.6 µg/kg dw 
4 to 5 0/2 0 nd nd 1.8 1.7 – 5.6 µg/kg dw 
5 to 6 0/1 0 nd nd 0.85 1.7 µg/kg dw 
6 to 7 1/1 100 2.2  2.2  2.2 na µg/kg dw 
7 to 8 1/1 100 8.1  8.1  8.1 na µg/kg dw 
8 to 9 1/1 100 16  16  16 na µg/kg dw 

9 to 10 1/1 100 46  46  46 na µg/kg dw 

cis-1,3-Dichloropropene 

0 to 1 0/4 0 nd nd 0.74 1.2 – 2.0 µg/kg dw 
1 to 2 0/1 0 nd nd 0.85 1.7 µg/kg dw 
2 to 3 0/3 0 nd nd 0.78 1.4 – 1.8 µg/kg dw 
3 to 4 0/2 0 nd nd 0.73 1.3 – 1.6 µg/kg dw 
4 to 5 0/2 0 nd nd 1.8 1.7 – 5.6 µg/kg dw 
5 to 6 0/1 0 nd nd 0.85 1.7 µg/kg dw 
6 to 7 0/1 0 nd nd 0.80 1.6 µg/kg dw 
7 to 8 0/1 0 nd nd 0.95 1.9 µg/kg dw 
8 to 9 0/1 0 nd nd 0.95 1.9 µg/kg dw 

9 to 10 0/1 0 nd nd 0.85 1.7 µg/kg dw 
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p-Cymene 

0 to 1 0/1 0 nd nd 1.0 2.0 µg/kg dw 
1 to 2 0/1 0 nd nd 0.85 1.7 µg/kg dw 
2 to 3 0/1 0 nd nd 0.90 1.8 µg/kg dw 
3 to 4 0/1 0 nd nd 0.80 1.6 µg/kg dw 
4 to 5 0/1 0 nd nd 0.85 1.7 µg/kg dw 
5 to 6 0/1 0 nd nd 0.85 1.7 µg/kg dw 
6 to 7 0/1 0 nd nd 0.80 1.6 µg/kg dw 
7 to 8 0/1 0 nd nd 0.95 1.9 µg/kg dw 
8 to 9 1/1 100 4.5  4.5  4.5 na µg/kg dw 

9 to 10 1/1 100 100  100  100 na µg/kg dw 

Dibromochloromethane 

0 to 1 0/4 0 nd nd 0.74 1.2 – 2.0 µg/kg dw 
1 to 2 0/1 0 nd nd 0.85 1.7 µg/kg dw 
2 to 3 0/3 0 nd nd 0.78 1.4 – 1.8 µg/kg dw 
3 to 4 0/2 0 nd nd 0.73 1.3 – 1.6 µg/kg dw 
4 to 5 0/2 0 nd nd 1.8 1.7 – 5.6 µg/kg dw 
5 to 6 0/1 0 nd nd 0.85 1.7 µg/kg dw 
6 to 7 0/1 0 nd nd 0.80 1.6 µg/kg dw 
7 to 8 0/1 0 nd nd 0.95 1.9 µg/kg dw 
8 to 9 0/1 0 nd nd 0.95 1.9 µg/kg dw 

9 to 10 0/1 0 nd nd 0.85 1.7 µg/kg dw 

Dibromomethane 

0 to 1 0/1 0 nd nd 1.0 2.0 µg/kg dw 
1 to 2 0/1 0 nd nd 0.85 1.7 µg/kg dw 
2 to 3 0/1 0 nd nd 0.90 1.8 µg/kg dw 
3 to 4 0/1 0 nd nd 0.80 1.6 µg/kg dw 
4 to 5 0/1 0 nd nd 0.85 1.7 µg/kg dw 
5 to 6 0/1 0 nd nd 0.85 1.7 µg/kg dw 
6 to 7 0/1 0 nd nd 0.80 1.6 µg/kg dw 
7 to 8 0/1 0 nd nd 0.95 1.9 µg/kg dw 
8 to 9 0/1 0 nd nd 0.95 1.9 µg/kg dw 

9 to 10 0/1 0 nd nd 0.85 1.7 µg/kg dw 
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Dichloromethane 

0 to 1 0/4 0 nd nd 1.5 2.3 – 4.0 µg/kg dw 
1 to 2 0/1 0 nd nd 1.7 3.3 µg/kg dw 
2 to 3 0/3 0 nd nd 1.6 3.0 – 3.7 µg/kg dw 
3 to 4 0/2 0 nd nd 1.5 2.7 – 3.1 µg/kg dw 
4 to 5 0/2 0 nd nd 3.6 3.3 – 11 µg/kg dw 
5 to 6 0/1 0 nd nd 1.7 3.3 µg/kg dw 
6 to 7 0/1 0 nd nd 1.7 3.3 µg/kg dw 
7 to 8 0/1 0 nd nd 1.9 3.8 µg/kg dw 
8 to 9 0/1 0 nd nd 1.9 3.7 µg/kg dw 

9 to 10 0/1 0 nd nd 1.7 3.4 µg/kg dw 

Ethylbenzene 

0 to 1 0/4 0 nd nd 0.74 1.2 – 2.0 µg/kg dw 
1 to 2 0/1 0 nd nd 0.85 1.7 µg/kg dw 
2 to 3 0/3 0 nd nd 0.78 1.4 – 1.8 µg/kg dw 
3 to 4 0/2 0 nd nd 0.73 1.3 – 1.6 µg/kg dw 
4 to 5 0/2 0 nd nd 1.8 1.7 – 5.6 µg/kg dw 
5 to 6 0/1 0 nd nd 0.85 1.7 µg/kg dw 
6 to 7 0/1 0 nd nd 0.80 1.6 µg/kg dw 
7 to 8 0/1 0 nd nd 0.95 1.9 µg/kg dw 
8 to 9 0/1 0 nd nd 0.95 1.9 µg/kg dw 

9 to 10 1/1 100 240  240  240 na µg/kg dw 

Iodomethane 

0 to 1 0/1 0 nd nd 1.0 2.0 µg/kg dw 
1 to 2 0/1 0 nd nd 0.85 1.7 µg/kg dw 
2 to 3 0/1 0 nd nd 0.90 1.8 µg/kg dw 
3 to 4 0/1 0 nd nd 0.80 1.6 µg/kg dw 
4 to 5 0/1 0 nd nd 0.85 1.7 µg/kg dw 
5 to 6 0/1 0 nd nd 0.85 1.7 µg/kg dw 
6 to 7 0/1 0 nd nd 0.80 1.6 µg/kg dw 
7 to 8 0/1 0 nd nd 0.95 1.9 µg/kg dw 
8 to 9 0/1 0 nd nd 0.95 1.9 µg/kg dw 

9 to 10 0/1 0 nd nd 0.85 1.7 µg/kg dw 
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Isopropylbenzene 

0 to 1 0/1 0 nd nd 1.0 2.0 µg/kg dw 
1 to 2 0/1 0 nd nd 0.85 1.7 µg/kg dw 
2 to 3 0/1 0 nd nd 0.90 1.8 µg/kg dw 
3 to 4 0/1 0 nd nd 0.80 1.6 µg/kg dw 
4 to 5 0/1 0 nd nd 0.85 1.7 µg/kg dw 
5 to 6 0/1 0 nd nd 0.85 1.7 µg/kg dw 
6 to 7 0/1 0 nd nd 0.80 1.6 µg/kg dw 
7 to 8 0/1 0 nd nd 0.95 1.9 µg/kg dw 
8 to 9 0/1 0 nd nd 0.95 1.9 µg/kg dw 

9 to 10 1/1 100 72  72  72 na µg/kg dw 

Methyl ethyl ketone 

0 to 1 1/4 25 21  21  7.7 5.9 – 7.2 µg/kg dw 
1 to 2 1/1 100 13  13  13 na µg/kg dw 
2 to 3 2/3 67 12  13  9.5 6.8 µg/kg dw 
3 to 4 1/2 50 12  12  7.7 6.7 µg/kg dw 
4 to 5 1/2 50 28  28  21 28 µg/kg dw 
5 to 6 1/1 100 26  26  26 na µg/kg dw 
6 to 7 1/1 100 30  30  30 na µg/kg dw 
7 to 8 1/1 100 49  49  49 na µg/kg dw 
8 to 9 1/1 100 100  100  100 na µg/kg dw 

9 to 10 1/1 100 100  100  100 na µg/kg dw 

n-Butylbenzene 

0 to 1 0/1 0 nd nd 1.0 2.0 µg/kg dw 
1 to 2 0/1 0 nd nd 0.85 1.7 µg/kg dw 
2 to 3 0/1 0 nd nd 0.90 1.8 µg/kg dw 
3 to 4 0/1 0 nd nd 0.80 1.6 µg/kg dw 
4 to 5 0/1 0 nd nd 0.85 1.7 µg/kg dw 
5 to 6 0/1 0 nd nd 0.85 1.7 µg/kg dw 
6 to 7 0/1 0 nd nd 0.80 1.6 µg/kg dw 
7 to 8 0/1 0 nd nd 0.95 1.9 µg/kg dw 
8 to 9 0/1 0 nd nd 0.95 1.9 µg/kg dw 

9 to 10 1/1 100 58  58  58 na µg/kg dw 
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n-Propylbenzene 

0 to 1 0/1 0 nd nd 1.0 2.0 µg/kg dw 
1 to 2 0/1 0 nd nd 0.85 1.7 µg/kg dw 
2 to 3 0/1 0 nd nd 0.90 1.8 µg/kg dw 
3 to 4 0/1 0 nd nd 0.80 1.6 µg/kg dw 
4 to 5 0/1 0 nd nd 0.85 1.7 µg/kg dw 
5 to 6 0/1 0 nd nd 0.85 1.7 µg/kg dw 
6 to 7 0/1 0 nd nd 0.80 1.6 µg/kg dw 
7 to 8 0/1 0 nd nd 0.95 1.9 µg/kg dw 
8 to 9 0/1 0 nd nd 0.95 1.9 µg/kg dw 

9 to 10 1/1 100 68  68  68 na µg/kg dw 

sec-Butylbenzene 

0 to 1 0/1 0 nd nd 1.0 2.0 µg/kg dw 
1 to 2 0/1 0 nd nd 0.85 1.7 µg/kg dw 
2 to 3 0/1 0 nd nd 0.90 1.8 µg/kg dw 
3 to 4 0/1 0 nd nd 0.80 1.6 µg/kg dw 
4 to 5 0/1 0 nd nd 0.85 1.7 µg/kg dw 
5 to 6 0/1 0 nd nd 0.85 1.7 µg/kg dw 
6 to 7 0/1 0 nd nd 0.80 1.6 µg/kg dw 
7 to 8 0/1 0 nd nd 0.95 1.9 µg/kg dw 
8 to 9 0/1 0 nd nd 0.95 1.9 µg/kg dw 

9 to 10 1/1 100 57  57  57 na µg/kg dw 

Styrene 

0 to 1 0/4 0 nd nd 0.74 1.2 – 2.0 µg/kg dw 
1 to 2 0/1 0 nd nd 0.85 1.7 µg/kg dw 
2 to 3 0/3 0 nd nd 0.78 1.4 – 1.8 µg/kg dw 
3 to 4 0/2 0 nd nd 0.73 1.3 – 1.6 µg/kg dw 
4 to 5 0/2 0 nd nd 1.8 1.7 – 5.6 µg/kg dw 
5 to 6 0/1 0 nd nd 0.85 1.7 µg/kg dw 
6 to 7 0/1 0 nd nd 0.80 1.6 µg/kg dw 
7 to 8 0/1 0 nd nd 0.95 1.9 µg/kg dw 
8 to 9 0/1 0 nd nd 0.95 1.9 µg/kg dw 

9 to 10 0/1 0 nd nd 0.85 1.7 µg/kg dw 
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CHEMICAL 
DEPTH 

INTERVALa 

DETECTION FREQUENCY CONCENTRATION 

RATIO % 
MINIMUM 
DETECT 

MAXIMUM 
DETECT 

CALCULATED 
MEAN 

RL OR  
RANGE OF RLS UNIT 

tert-Butylbenzene 

0 to 1 0/1 0 nd nd 1.0 2.0 µg/kg dw 
1 to 2 0/1 0 nd nd 0.85 1.7 µg/kg dw 
2 to 3 0/1 0 nd nd 0.90 1.8 µg/kg dw 
3 to 4 0/1 0 nd nd 0.80 1.6 µg/kg dw 
4 to 5 0/1 0 nd nd 0.85 1.7 µg/kg dw 
5 to 6 0/1 0 nd nd 0.85 1.7 µg/kg dw 
6 to 7 0/1 0 nd nd 0.80 1.6 µg/kg dw 
7 to 8 0/1 0 nd nd 0.95 1.9 µg/kg dw 
8 to 9 0/1 0 nd nd 0.95 1.9 µg/kg dw 

9 to 10 1/1 100 6.1  6.1  6.1 na µg/kg dw 

Tetrachloroethene 

0 to 1 0/4 0 nd nd 0.74 1.2 – 2.0 µg/kg dw 
1 to 2 0/1 0 nd nd 0.85 1.7 µg/kg dw 
2 to 3 0/3 0 nd nd 0.78 1.4 – 1.8 µg/kg dw 
3 to 4 0/2 0 nd nd 0.73 1.3 – 1.6 µg/kg dw 
4 to 5 0/2 0 nd nd 1.8 1.7 – 5.6 µg/kg dw 
5 to 6 0/1 0 nd nd 0.85 1.7 µg/kg dw 
6 to 7 0/1 0 nd nd 0.80 1.6 µg/kg dw 
7 to 8 0/1 0 nd nd 0.95 1.9 µg/kg dw 
8 to 9 0/1 0 nd nd 0.95 1.9 µg/kg dw 

9 to 10 0/1 0 nd nd 0.85 1.7 µg/kg dw 

Toluene 

0 to 1 0/4 0 nd nd 0.74 1.2 – 2.0 µg/kg dw 
1 to 2 0/1 0 nd nd 0.85 1.7 µg/kg dw 
2 to 3 1/3 33 1.8  1.8  1.1 1.4 – 1.8 µg/kg dw 
3 to 4 0/2 0 nd nd 0.73 1.3 – 1.6 µg/kg dw 
4 to 5 0/2 0 nd nd 1.8 1.7 – 5.6 µg/kg dw 
5 to 6 0/1 0 nd nd 0.85 1.7 µg/kg dw 
6 to 7 1/1 100 1.8  1.8  1.8 na µg/kg dw 
7 to 8 1/1 100 2.0  2.0  2.0 na µg/kg dw 
8 to 9 1/1 100 40  40  40 na µg/kg dw 

9 to 10 1/1 100 2,500  2,500  2,500 na µg/kg dw 
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CHEMICAL 
DEPTH 
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DETECTION FREQUENCY CONCENTRATION 

RATIO % 
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DETECT 

MAXIMUM 
DETECT 

CALCULATED 
MEAN 

RL OR  
RANGE OF RLS UNIT 

trans-1,2-Dichloroethene 

0 to 1 0/4 0 nd nd 0.74 1.2 – 2.0 µg/kg dw 
1 to 2 0/1 0 nd nd 0.85 1.7 µg/kg dw 
2 to 3 0/3 0 nd nd 0.78 1.4 – 1.8 µg/kg dw 
3 to 4 0/2 0 nd nd 0.73 1.3 – 1.6 µg/kg dw 
4 to 5 0/2 0 nd nd 1.8 1.7 – 5.6 µg/kg dw 
5 to 6 0/1 0 nd nd 0.85 1.7 µg/kg dw 
6 to 7 0/1 0 nd nd 0.80 1.6 µg/kg dw 
7 to 8 0/1 0 nd nd 0.95 1.9 µg/kg dw 
8 to 9 0/1 0 nd nd 0.95 1.9 µg/kg dw 

9 to 10 1/1 100 22  22  22 na µg/kg dw 

trans-1,3-Dichloropropene 

0 to 1 0/4 0 nd nd 0.74 1.2 – 2.0 µg/kg dw 
1 to 2 0/1 0 nd nd 0.85 1.7 µg/kg dw 
2 to 3 0/3 0 nd nd 0.78 1.4 – 1.8 µg/kg dw 
3 to 4 0/2 0 nd nd 0.73 1.3 – 1.6 µg/kg dw 
4 to 5 0/2 0 nd nd 1.8 1.7 – 5.6 µg/kg dw 
5 to 6 0/1 0 nd nd 0.85 1.7 µg/kg dw 
6 to 7 0/1 0 nd nd 0.80 1.6 µg/kg dw 
7 to 8 0/1 0 nd nd 0.95 1.9 µg/kg dw 
8 to 9 0/1 0 nd nd 0.95 1.9 µg/kg dw 

9 to 10 0/1 0 nd nd 0.85 1.7 µg/kg dw 

trans-1,4-Dichloro-2-butene 

0 to 1 0/1 0 nd nd 5.0 9.9 µg/kg dw 
1 to 2 0/1 0 nd nd 4.2 8.3 µg/kg dw 
2 to 3 0/1 0 nd nd 4.6 9.2 µg/kg dw 
3 to 4 0/1 0 nd nd 3.9 7.8 µg/kg dw 
4 to 5 0/1 0 nd nd 4.2 8.3 µg/kg dw 
5 to 6 0/1 0 nd nd 4.2 8.3 µg/kg dw 
6 to 7 0/1 0 nd nd 4.1 8.2 µg/kg dw 
7 to 8 0/1 0 nd nd 4.8 9.5 µg/kg dw 
8 to 9 0/1 0 nd nd 4.8 9.5 µg/kg dw 

9 to 10 0/1 0 nd nd 4.2 8.4 µg/kg dw 
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Trichloroethene 

0 to 1 1/4 25 3.6 J 3.6 J 1.5 1.2 – 2.0 µg/kg dw 
1 to 2 0/1 0 nd nd 0.85 1.7 µg/kg dw 
2 to 3 0/3 0 nd nd 0.78 1.4 – 1.8 µg/kg dw 
3 to 4 1/2 50 23  23  12 1.6 µg/kg dw 
4 to 5 0/2 0 nd nd 1.8 1.7 – 5.6 µg/kg dw 
5 to 6 0/1 0 nd nd 0.85 1.7 µg/kg dw 
6 to 7 0/1 0 nd nd 0.80 1.6 µg/kg dw 
7 to 8 0/1 0 nd nd 0.95 1.9 µg/kg dw 
8 to 9 0/1 0 nd nd 0.95 1.9 µg/kg dw 

9 to 10 0/1 0 nd nd 0.85 1.7 µg/kg dw 

Trichlorofluoromethane 

0 to 1 0/4 0 nd nd 1.2 2.0 – 2.9 µg/kg dw 
1 to 2 0/1 0 nd nd 0.85 1.7 µg/kg dw 
2 to 3 0/3 0 nd nd 1.3 1.8 – 3.0 µg/kg dw 
3 to 4 0/2 0 nd nd 1.1 1.6 – 2.7 µg/kg dw 
4 to 5 0/2 0 nd nd 3.2 1.7 – 11 µg/kg dw 
5 to 6 0/1 0 nd nd 0.85 1.7 µg/kg dw 
6 to 7 0/1 0 nd nd 0.80 1.6 µg/kg dw 
7 to 8 0/1 0 nd nd 0.95 1.9 µg/kg dw 
8 to 9 0/1 0 nd nd 0.95 1.9 µg/kg dw 

9 to 10 0/1 0 nd nd 0.85 1.7 µg/kg dw 

Vinyl acetate 

0 to 1 0/4 0 nd nd 3.7 5.9 – 9.9 µg/kg dw 
1 to 2 0/1 0 nd nd 4.2 8.3 µg/kg dw 
2 to 3 0/3 0 nd nd 3.9 6.8 – 9.2 µg/kg dw 
3 to 4 0/2 0 nd nd 3.6 6.7 – 7.8 µg/kg dw 
4 to 5 0/2 0 nd nd 9.1 8.3 – 28 µg/kg dw 
5 to 6 0/1 0 nd nd 4.2 8.3 µg/kg dw 
6 to 7 0/1 0 nd nd 4.1 8.2 µg/kg dw 
7 to 8 0/1 0 nd nd 4.8 9.5 µg/kg dw 
8 to 9 0/1 0 nd nd 4.7 9.4 µg/kg dw 

9 to 10 0/1 0 nd nd 4.2 8.4 µg/kg dw 
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RATIO % 
MINIMUM 
DETECT 

MAXIMUM 
DETECT 
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Vinyl chloride 

0 to 1 0/4 0 nd nd 1.2 2.0 – 2.9 µg/kg dw 
1 to 2 0/1 0 nd nd 0.85 1.7 µg/kg dw 
2 to 3 0/3 0 nd nd 1.3 1.8 – 3.0 µg/kg dw 
3 to 4 0/2 0 nd nd 1.1 1.6 – 2.7 µg/kg dw 
4 to 5 0/2 0 nd nd 3.2 1.7 – 11 µg/kg dw 
5 to 6 0/1 0 nd nd 0.85 1.7 µg/kg dw 
6 to 7 0/1 0 nd nd 2.8 5.6 µg/kg dw 
7 to 8 1/1 100 29  29  29 na µg/kg dw 
8 to 9 1/1 100 44  44  44 na µg/kg dw 

9 to 10 1/1 100 450  450  450 na µg/kg dw 

Xylene (ortho) 

0 to 1 0/1 0 nd nd 1.0 2.0 µg/kg dw 
1 to 2 0/1 0 nd nd 0.85 1.7 µg/kg dw 
2 to 3 0/2 0 nd nd 0.80 1.4 – 1.8 µg/kg dw 
3 to 4 0/1 0 nd nd 0.80 1.6 µg/kg dw 
4 to 5 0/1 0 nd nd 0.85 1.7 µg/kg dw 
5 to 6 0/1 0 nd nd 0.85 1.7 µg/kg dw 
6 to 7 0/1 0 nd nd 0.80 1.6 µg/kg dw 
7 to 8 0/1 0 nd nd 0.95 1.9 µg/kg dw 
8 to 9 0/1 0 nd nd 0.95 1.9 µg/kg dw 

9 to 10 1/1 100 490  490  490 na µg/kg dw 

Xylene (meta & para) 

0 to 1 0/1 0 nd nd 1.0 2.0 µg/kg dw 
1 to 2 0/1 0 nd nd 0.85 1.7 µg/kg dw 
2 to 3 0/2 0 nd nd 0.80 1.4 – 1.8 µg/kg dw 
3 to 4 0/1 0 nd nd 0.80 1.6 µg/kg dw 
4 to 5 0/1 0 nd nd 0.85 1.7 µg/kg dw 
5 to 6 0/1 0 nd nd 0.85 1.7 µg/kg dw 
6 to 7 0/1 0 nd nd 0.80 1.6 µg/kg dw 
7 to 8 0/1 0 nd nd 0.95 1.9 µg/kg dw 
8 to 9 0/1 0 nd nd 0.95 1.9 µg/kg dw 

9 to 10 1/1 100 1,200  1,200  1,200 na µg/kg dw 

Xylene (total) 

0 to 1 0/3 0 nd nd 1.3 2.3 – 2.9 µg/kg dw 
2 to 3 0/1 0 nd nd 1.5 3.0 µg/kg dw 
3 to 4 0/1 0 nd nd 1.4 2.7 µg/kg dw 
4 to 5 0/1 0 nd nd 5.5 11 µg/kg dw 
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Total Xylenes (calc'd) 

0 to 1 0/1 0 nd nd 1.0 nc µg/kg dw 
1 to 2 0/1 0 nd nd 0.85 nc µg/kg dw 
2 to 3 0/2 0 nd nd 0.80 nc µg/kg dw 
3 to 4 0/1 0 nd nd 0.80 nc µg/kg dw 
4 to 5 0/1 0 nd nd 0.85 nc µg/kg dw 
5 to 6 0/1 0 nd nd 0.85 nc µg/kg dw 
6 to 7 0/1 0 nd nd 0.80 nc µg/kg dw 
7 to 8 0/1 0 nd nd 0.95 nc µg/kg dw 
8 to 9 0/1 0 nd nd 0.95 nc µg/kg dw 

9 to 10 1/1 100 1,700  1,700  1,700 na µg/kg dw 
Dioxins/furans                

2,3,7,8-TCDD 
0 to 1 7/7 100 0.325  0.754  0.551 na ng/kg dw 
1 to 2 4/7 57 0.408  0.524  0.322 0.0467 – 0.454 ng/kg dw 

1,2,3,7,8-PeCDD 
0 to 1 7/7 100 0.883 J 2.80  1.69 na ng/kg dw 
1 to 2 7/7 100 0.0640 J 2.84  1.45 na ng/kg dw 

1,2,3,4,7,8-HxCDD 
0 to 1 7/7 100 1.40  4.14  2.68 na ng/kg dw 
1 to 2 6/7 86 0.171 J 5.55  2.51 0.106 ng/kg dw 

1,2,3,6,7,8-HxCDD 
0 to 1 7/7 100 6.56  44.5  19.9 na ng/kg dw 
1 to 2 7/7 100 0.430 J 19.9  11.9 na ng/kg dw 

1,2,3,7,8,9-HxCDD 
0 to 1 7/7 100 5.28  14.9  9.44 na ng/kg dw 
1 to 2 7/7 100 0.331 J 15.1  8.25 na ng/kg dw 

1,2,3,4,6,7,8-HpCDD 
0 to 1 7/7 100 186  1,270  560 na ng/kg dw 
1 to 2 7/7 100 12.9  740  354 na ng/kg dw 

OCDD 
0 to 1 7/7 100 1,510  10,700  5,010 na ng/kg dw 
1 to 2 7/7 100 100  6,840  2,840 na ng/kg dw 

2,3,7,8-TCDF 
0 to 1 5/7 71 0.451  2.21  1.25 0.621 – 2.30 ng/kg dw 
1 to 2 5/7 71 0.0740 J 1.41  0.743 0.0467 – 0.637 ng/kg dw 

1,2,3,7,8-PeCDF 
0 to 1 7/7 100 0.361 J 5.82  1.78 na ng/kg dw 
1 to 2 6/7 86 0.0930 J 1.32  0.780 0.0467 ng/kg dw 

2,3,4,7,8-PeCDF 
0 to 1 7/7 100 1.01  21.3  5.38 na ng/kg dw 
1 to 2 7/7 100 0.109 J 2.80  1.64 na ng/kg dw 

1,2,3,4,7,8-HxCDF 
0 to 1 7/7 100 3.73  152  30.5 na ng/kg dw 
1 to 2 7/7 100 0.205 J 13.0  6.28 na ng/kg dw 

1,2,3,6,7,8-HxCDF 
0 to 1 7/7 100 1.32  24.3  6.13 na ng/kg dw 
1 to 2 7/7 100 0.135 J 3.81  2.04 na ng/kg dw 
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MEAN 

RL OR  
RANGE OF RLS UNIT 

1,2,3,7,8,9-HxCDF 
0 to 1 4/7 57 0.226 J 2.36  0.526 0.113 – 0.251 ng/kg dw 
1 to 2 3/7 43 0.239 J 0.342 J 0.178 0.0440 – 0.537 ng/kg dw 

2,3,4,6,7,8-HxCDF 
0 to 1 7/7 100 1.01  9.55  3.34 na ng/kg dw 
1 to 2 7/7 100 0.146 J 2.57  1.52 na ng/kg dw 

1,2,3,4,6,7,8-HpCDF 
0 to 1 7/7 100 31.7  508  147 na ng/kg dw 
1 to 2 7/7 100 2.16  110  51.2 na ng/kg dw 

1,2,3,4,7,8,9-HpCDF 
0 to 1 7/7 100 2.26  66.2  15.7 na ng/kg dw 
1 to 2 7/7 100 0.127 J 8.85  4.25 na ng/kg dw 

OCDF 
0 to 1 7/7 100 83.3  1,640  471 na ng/kg dw 
1 to 2 7/7 100 3.51  444  180 na ng/kg dw 

Dioxin/furan TEQ - Bird  
0 to 1 7/7 100 5.19 J 52.5 J 17.1 na ng/kg dw 
1 to 2 7/7 100 0.400 J 13.3 J 7.52 na ng/kg dw 

Dioxin/furan TEQ - Fish 
0 to 1 7/7 100 4.36 J 40.5 J 13.5 na ng/kg dw 
1 to 2 7/7 100 0.357 J 10.9 J 6.33 na ng/kg dw 

Dioxin/furan TEQ - Mammal 
0 to 1 7/7 100 6.71 J 54.1 J 20.2 na ng/kg dw 
1 to 2 7/7 100 0.485 J 20.1 J 10.6 na ng/kg dw 

Petroleum groups                

TPH 

0 to 1 2/2 100 310  400  360 na mg/kg dw 
2 to 3 3/5 60 100  2,000  470 20 mg/kg dw 
3 to 4 1/1 100 30  30  30 na mg/kg dw 
4 to 5 1/1 100 160  160  160 na mg/kg dw 

Geotechnical                

Liquid Limit 
0 to 1 14/14 100 37.8  77.3  61.2 na % dw 
1 to 2 14/14 100 52.9  95.4  65.2 na % dw 

Plastic Limit 
0 to 1 14/14 100 23.3  52.6  35.0 na % dw 
1 to 2 14/14 100 28.8  73.2  39.2 na % dw 

Plasticity Index 
0 to 1 14/14 100 12.7  41.6  26.2 na % dw 
1 to 2 14/14 100 13.8  45.4  26 na % dw 

Bulk Density (dry) 

0 to 1 18/18 100 40.7  98.6  60.4 na pcf 
1 to 2 22/22 100 31.4  102.5  66.7 na pcf 
2 to 3 4/4 100 71.8  107.6  85.6 na pcf 
3 to 4 1/1 100 96.3  96.3  96.3 na pcf 

Bulk Density (wet) 

0 to 1 18/18 100 88.9  131.5  100 na pcf 
1 to 2 22/22 100 77.5  129.5  104 na pcf 
2 to 3 4/4 100 106.4  131.6  115.7 na pcf 
3 to 4 1/1 100 126.1  126.1  126.1 na pcf 
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CALCULATED 
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Porosity 

0 to 1 18/18 100 0.41  0.75  0.64 na S.U. 
1 to 2 22/22 100 0.39  0.81  0.60 na S.U. 
2 to 3 4/4 100 0.36  0.56  0.49 na S.U. 
3 to 4 1/1 100 0.43  0.43  0.43 na S.U. 

a Data were assigned to sample intervals by first rounding (to the nearest foot) the top and bottom depths of each sample (in feet below mudline) and then assigning the data to the appropriate sampling 
interval category (i.e., 0-to-1-ft intervals to a depth of 10 ft below mudline). Data from dredged areas were not included. 

b Surface sediment data were compared to the LAET and 2LAET instead of the SQS and CSL, respectively, if the TOC content was <0.5% or >4.0%.  
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Table E.6.2-2. Summary statistics for subsurface sediment data in 2-ft depth intervals down to 10 ft below 
mudline 

CHEMICAL 
DEPTH 

INTERVAL 

DETECTION FREQUENCY CONCENTRATION 

RATIO % 
MINIMUM 
DETECT 

MAXIMUM 
DETECT 

CALCULATED 
MEAN 

RL OR  
RANGE OF RLS UNIT 

Metals and trace elements                 

Aluminum 
0 to 2 19/19 100 10,000 J 30,000  22,000 na mg/kg dw 
2 to 4 15/15 100 7,200 J 33,000  23,000 na mg/kg dw 

Antimony 

0 to 2 8/73 11 11 J 58 J 7 3.0 – 10 mg/kg dw 
2 to 4 9/70 13 0.400  590 J 20 3.6 – 40 mg/kg dw 
4 to 6 3/5 60 14 J 30 J 20 8 – 10 mg/kg dw 
6 to 8 3/4 75 13 J 280 J 100 6 mg/kg dw 
8 to 10 0/3 0 nd  nd 4 7.00 – 9 mg/kg dw 

Arsenic 

0 to 2 71/76 93 5.3  494  30 5.0 – 7 mg/kg dw 
2 to 4 60/73 82 5.0  2,000  60 6 – 8.00 mg/kg dw 
4 to 6 5/6 83 14  270  100 7.00 mg/kg dw 
6 to 8 4/4 100 20  1,890  700 na mg/kg dw 
8 to 10 2/3 67 14  21  13 7.00 mg/kg dw 

Barium 
0 to 2 19/19 100 48  350  110 na mg/kg dw 
2 to 4 15/15 100 14.5  640  130 na mg/kg dw 

Beryllium 
0 to 2 19/19 100 0.20  0.53  0.37 na mg/kg dw 
2 to 4 15/15 100 0.23  0.56  0.39 na mg/kg dw 
8 to 10 1/1 100 0.20  0.20  0.20 na mg/kg dw 

Cadmium 

0 to 2 72/97 74 0.22  18  0.9 0.20 – 0.5 mg/kg dw 
2 to 4 47/73 64 0.3  15  1 0.2 – 0.8 mg/kg dw 
4 to 6 6/6 100 0.7  4.0  2 na mg/kg dw 
6 to 8 3/4 75 1.4  20.4  6 0.3 mg/kg dw 
8 to 10 2/3 67 0.12  1.9  1.1 0.30 mg/kg dw 

Calcium 
0 to 2 18/18 100 4,500  28,000  9,400 na mg/kg dw 
2 to 4 14/14 100 5,200 J 19,000  8,100 na mg/kg dw 

Chromium 

0 to 2 97/97 100 11.4 J 210 J 40 na mg/kg dw 
2 to 4 73/73 100 8.1  386  37 na mg/kg dw 
4 to 6 6/6 100 22  92  52 na mg/kg dw 
6 to 8 4/4 100 13.0  160  72 na mg/kg dw 
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8 to 10 3/3 100 11.20  54.7  33.6 na mg/kg dw 

Cobalt 

0 to 2 73/73 100 4.3  30  9 na mg/kg dw 
2 to 4 68/68 100 3.2  100  10 na mg/kg dw 
4 to 6 5/5 100 8.2  22  12 na mg/kg dw 
6 to 8 4/4 100 5.5  106  40 na mg/kg dw 
8 to 10 2/2 100 7.3  9.6  8.5 na mg/kg dw 

Copper 

0 to 2 97/97 100 10.7  800  80 na mg/kg dw 
2 to 4 73/73 100 7.6  2,940  100 na mg/kg dw 
4 to 6 6/6 100 29.7  663  185 na mg/kg dw 
6 to 8 4/4 100 23.2  1,950  922 na mg/kg dw 
8 to 10 3/3 100 15.00  89.4  52.8 na mg/kg dw 

Iron 
0 to 2 19/19 100 16,000 J 65,000 J 32,000 na mg/kg dw 
2 to 4 15/15 100 10,000 J 56,000 J 31,000 na mg/kg dw 

Lead 

0 to 2 95/97 98 3  772  80 2.5 – 3 mg/kg dw 
2 to 4 65/73 89 3  3,520 J 100 2 – 3 mg/kg dw 
4 to 6 6/6 100 18.0  1,210  320 na mg/kg dw 
6 to 8 4/4 100 42  1,350  610 na mg/kg dw 
8 to 10 3/3 100 3.00  89 57 na mg/kg dw 

Magnesium 
0 to 2 18/18 100 4,400  11,000  7,700 na mg/kg dw 
2 to 4 14/14 100 6,000  9,900  7,800 na mg/kg dw 

Manganese 
0 to 2 19/19 100 160  940  330 na mg/kg dw 
2 to 4 15/15 100 104  590  310 na mg/kg dw 

Mercury 

0 to 2 102/107 95 0.05  10  0.3 0.04 – 0.07 mg/kg dw 
2 to 4 68/84 81 0.07  1.4  0.3 0.020 – 0.06 mg/kg dw 
4 to 6 9/15 60 0.080  0.98  0.31 0.050 – 0.060 mg/kg dw 
6 to 8 6/15 40 0.075  4.34  0.5 0.040 – 0.060 mg/kg dw 
8 to 10 3/12 25 0.025  0.89  0.1 0.050 – 0.080 mg/kg dw 

Molybdenum 

0 to 2 45/56 80 0.6  14  2 0.6 – 1 mg/kg dw 
2 to 4 34/55 62 0.7  113  4 0.6 – 2.4 mg/kg dw 
4 to 6 5/5 100 1.0  16  6 na mg/kg dw 
6 to 8 4/4 100 1.0  166  59 na mg/kg dw 
8 to 10 2/2 100 1.3  2.3  1.8 na mg/kg dw 
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Nickel 

0 to 2 76/76 100 7 J 37  20 na mg/kg dw 
2 to 4 70/70 100 6  226  20 na mg/kg dw 
4 to 6 5/5 100 13  34  24 na mg/kg dw 
6 to 8 4/4 100 10  69  40 na mg/kg dw 
8 to 10 3/3 100 12.00  24  20 na mg/kg dw 

Potassium 
0 to 2 19/19 100 900  3,900  2,700 na mg/kg dw 
2 to 4 15/15 100 490  3,900  2,800 na mg/kg dw 

Selenium 

0 to 2 6/74 8 0.70 J 14  4 1.0 – 20 mg/kg dw 
2 to 4 5/69 7 0.60 J 1.0 J 4 2.0 – 40 mg/kg dw 
4 to 6 0/5 0 nd nd 6 7 – 20 mg/kg dw 
6 to 8 0/4 0 nd nd 9 6 – 40 mg/kg dw 
8 to 10 0/3 0 nd nd 4 7.00 – 9 mg/kg dw 

Silver 

0 to 2 52/97 54 0.050  3.3  0.6 0.4 – 1 mg/kg dw 
2 to 4 34/73 47 0.080  5  0.8 0.3 – 1 mg/kg dw 
4 to 6 4/6 67 1.4  4.3  2 0.400 – 1 mg/kg dw 
6 to 8 3/4 75 2  3  2 0.4 mg/kg dw 
8 to 10 2/3 67 0.5  2.3  1 0.40 mg/kg dw 

Sodium 
0 to 2 18/18 100 1,800  14,000  9,700 na mg/kg dw 
2 to 4 14/14 100 4,200  14,000  9,800 na mg/kg dw 

Thallium 

0 to 2 10/74 14 0.030 J 13  3 0.080 – 20 mg/kg dw 
2 to 4 12/69 17 0.030 J 7.0  4 0.080 – 40 mg/kg dw 
4 to 6 0/5 0 nd nd 6 7 – 20 mg/kg dw 
6 to 8 0/4 0 nd nd 9 6 – 40 mg/kg dw 
8 to 10 0/3 0 nd  nd  4 7.00 – 9 mg/kg dw 

Tin 
0 to 2 16/16 100 3.0  35  8.3 na mg/kg dw 
2 to 4 14/14 100 3.0  46  10 na mg/kg dw 

Vanadium 

0 to 2 73/73 100 37  87  65 na mg/kg dw 
2 to 4 68/68 100 26  223  64 na mg/kg dw 
4 to 6 5/5 100 39.8  95.1  71 na mg/kg dw 
6 to 8 4/4 100 41.0  112  78 na mg/kg dw 
8 to 10 2/2 100 63.9  75.4  69.7 na mg/kg dw 
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Zinc 

0 to 2 97/97 100 21  1,660  200 na mg/kg dw 
2 to 4 73/73 100 16.2 J 4,720  300 na mg/kg dw 
4 to 6 6/6 100 69.0  1,430  630 na mg/kg dw 
6 to 8 4/4 100 88.4  4,550  2,600 na mg/kg dw 
8 to 10 3/3 100 21.00  186  115 na mg/kg dw 

Organometals                 

Monobutyltin as ion 

0 to 2 12/26 46 4.5  120 J 14 1.0 – 18 µg/kg dw 
2 to 4 5/25 20 6.0  170 J 12 1.0 – 65 µg/kg dw 
4 to 6 0/3 0 nd nd 3.9 7.8 – 7.9 µg/kg dw 
6 to 8 2/2 100 9.1  46  28 na µg/kg dw 
8 to 10 0/1 0 nd nd 1.8379 3.6757 µg/kg dw 

Dibutyltin as ion 

0 to 2 20/26 77 6.4  250  27 1.0 – 5.7 µg/kg dw 
2 to 4 12/25 48 7.0  220  28 1.0 – 5.7 µg/kg dw 
4 to 6 1/3 33 92  92  34 11 µg/kg dw 
6 to 8 2/2 100 520  960  740 na µg/kg dw 
8 to 10 0/1 0 nd nd 2.2627 4.5253 µg/kg dw 

Tributyltin as ion 

0 to 2 22/27 81 3.0  2,500  160 1.0 – 4.9 µg/kg dw 
2 to 4 16/26 62 10  2,100  170 1.0 – 3.8 µg/kg dw 
4 to 6 3/3 100 14  1,000  350 na µg/kg dw 
6 to 8 2/2 100 3,400  6,200  4,800 na µg/kg dw 
8 to 10 0/1 0 nd nd 2.6285 5.2569 µg/kg dw 

Tetrabutyltin as ion 
0 to 2 2/12 17 5.0 J 39  8.9 3.0 – 15 µg/kg dw 
2 to 4 2/10 20 5.0 J 40  9.9 3.0 – 15 µg/kg dw 

PAHs                 

1-Methylnaphthalene 

0 to 2 5/55 9 25  160  25 19 – 110 µg/kg dw 
2 to 4 6/54 11 37  2,600  77 19 – 100 µg/kg dw 
4 to 6 3/9 33 70  110  50 65 – 66 µg/kg dw 
6 to 8 2/5 40 84  400  120 65 – 66 µg/kg dw 
8 to 10 0/4 0 nd nd 31 61 – 66 µg/kg dw 
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2-Chloronaphthalene 

0 to 2 0/73 0 nd nd 19 18 – 110 µg/kg dw 
2 to 4 0/72 0 nd nd 18 19 – 140 µg/kg dw 
4 to 6 0/10 0 nd nd 30 20.0 – 66 µg/kg dw 
6 to 8 0/5 0 nd nd 33 65 – 66 µg/kg dw 
8 to 10 0/5 0 nd nd 27 20.0 – 66 µg/kg dw 

2-Methylnaphthalene 

0 to 2 10/74 14 20  86  22 19 – 110 µg/kg dw 
2 to 4 9/73 12 30  4,500  89 19 – 100 µg/kg dw 
4 to 6 3/10 30 63 J 82  42 20.0 – 66 µg/kg dw 
6 to 8 2/5 40 110  610  160 65 – 66 µg/kg dw 
8 to 10 0/5 0 nd nd 26 5.40 – 66 µg/kg dw 

Acenaphthene 

0 to 2 26/74 35 12 J 1,400  57 19 – 110 µg/kg dw 
2 to 4 24/73 33 16 J 4,600  120 14 – 100 µg/kg dw 
4 to 6 4/10 40 190  1,000  240 20.0 – 66 µg/kg dw 
6 to 8 4/5 80 51 J 1,200  480 65 µg/kg dw 
8 to 10 1/5 20 99  99  39 5.40 – 62 µg/kg dw 

Acenaphthylene 

0 to 2 21/74 28 11 J 280  27 19.0 – 110 µg/kg dw 
2 to 4 13/73 18 11 J 95  21 19 – 100 µg/kg dw 
4 to 6 1/10 10 56 J 56 J 33 20.0 – 66 µg/kg dw 
6 to 8 2/5 40 63 J 98  52 65 – 66 µg/kg dw 
8 to 10 0/5 0 nd nd 26 5.40 – 66 µg/kg dw 

Anthracene 

0 to 2 58/74 78 20  1,100  110 19 – 60 µg/kg dw 
2 to 4 49/73 67 14 J 1,900  130 19 – 99 µg/kg dw 
4 to 6 8/10 80 52 J 580  210 20.0 – 66 µg/kg dw 
6 to 8 4/5 80 140  1,700  720 65 µg/kg dw 
8 to 10 4/5 80 40 J 63  40 5.40 µg/kg dw 

Benzo(a)anthracene 

0 to 2 71/74 96 13 J 3,600  310 20 µg/kg dw 
2 to 4 54/73 74 12 J 4,500  300 19 – 64 µg/kg dw 
4 to 6 9/10 90 39.0  1,600  420 66 µg/kg dw 
6 to 8 4/5 80 250  3,700  1,500 65 µg/kg dw 
8 to 10 4/5 80 84  140  84 5.40 µg/kg dw 
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Benzo(a)pyrene 

0 to 2 69/74 93 18 J 3,700  340 20 µg/kg dw 
2 to 4 55/73 75 13 J 4,000  290 19 – 39 µg/kg dw 
4 to 6 9/10 90 36.0  820  270 66 µg/kg dw 
6 to 8 4/5 80 200  2,800  1,100 65 µg/kg dw 
8 to 10 4/5 80 61  200  87 5.40 µg/kg dw 

Benzo(b)fluoranthene 

0 to 2 71/74 96 13 J 4,700  480 20 µg/kg dw 
2 to 4 56/73 77 11 J 5,000  390 19 – 54 µg/kg dw 
4 to 6 9/10 90 61.0  1,400  410 66 µg/kg dw 
6 to 8 4/5 80 290  3,500  1,500 65 µg/kg dw 
8 to 10 4/5 80 45 J 210  89 5.40 µg/kg dw 

Benzo(g,h,i)perylene 

0 to 2 62/74 84 15.0 J 800  100 19 – 60 µg/kg dw 
2 to 4 46/70 66 11 J 830  88 19 – 99 µg/kg dw 
4 to 6 8/9 89 71  210  110 66 µg/kg dw 
6 to 8 4/5 80 76  1,000  380 65 µg/kg dw 
8 to 10 4/5 80 35 J 100  48 5.40 µg/kg dw 

Benzo(k)fluoranthene 

0 to 2 71/74 96 12 J 3,500  370 20 µg/kg dw 
2 to 4 56/73 77 10 J 4,100  310 19 – 54 µg/kg dw 
4 to 6 9/10 90 34.0  740  240 66 µg/kg dw 
6 to 8 4/5 80 160  1,700  800 65 µg/kg dw 
8 to 10 4/5 80 63 J 230  92 5.40 µg/kg dw 

Benzofluoranthenes (total-calc'd) 

0 to 2 71/74 96 24 J 7,700  850 nc µg/kg dw 
2 to 4 56/73 77 21 J 9,100  700 nc µg/kg dw 
4 to 6 9/10 90 95.0  2,100  640 nc µg/kg dw 
6 to 8 4/5 80 450  5,200  2,300 nc µg/kg dw 
8 to 10 4/5 80 117 J 440  180 nc µg/kg dw 

Chrysene 

0 to 2 71/74 96 13 J 4,300  440 20 µg/kg dw 
2 to 4 55/73 75 14 J 7,200  430 19 – 39 µg/kg dw 
4 to 6 9/10 90 66.0  1,700  470 66 µg/kg dw 
6 to 8 4/5 80 310  3,900  1,600 65 µg/kg dw 
8 to 10 4/5 80 94  190  110 5.40 µg/kg dw 
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Dibenzo(a,h)anthracene 

0 to 2 31/74 42 11 J 270  37 19 – 110 µg/kg dw 
2 to 4 26/73 36 11 J 270  32 19 – 140 µg/kg dw 
4 to 6 8/10 80 36  110  54 6.6 – 20.0 µg/kg dw 
6 to 8 5/5 100 6.5  400 J 180 na µg/kg dw 
8 to 10 4/5 80 19  50  24 5.40 µg/kg dw 

Dibenzofuran 

0 to 2 15/74 20 20  1,200  45 20 – 110 µg/kg dw 
2 to 4 16/73 22 20  1,700  56 19 – 100 µg/kg dw 
4 to 6 4/10 40 100  380  110 20.0 – 66 µg/kg dw 
6 to 8 3/5 60 80  710  240 65 µg/kg dw 
8 to 10 0/5 0 nd nd 26 5.40 – 66 µg/kg dw 

Fluoranthene 

0 to 2 72/74 97 13 J 8,100  810 20 µg/kg dw 
2 to 4 60/73 82 12 J 13,000  830 19 – 20 µg/kg dw 
4 to 6 10/10 100 70  5,000  1,700 na µg/kg dw 
6 to 8 4/5 80 730  10,000  4,400 65 µg/kg dw 
8 to 10 5/5 100 28.00  350  250 na µg/kg dw 

Fluorene 

0 to 2 31/74 42 12 J 1,900  64 20 – 110 µg/kg dw 
2 to 4 26/73 36 13 J 4,300  110 19 – 100 µg/kg dw 
4 to 6 5/10 50 39 J 630  180 20.0 – 66 µg/kg dw 
6 to 8 4/5 80 120  1,400  430 65 µg/kg dw 
8 to 10 2/5 40 38 J 42 J 29 5.40 – 62 µg/kg dw 

Indeno(1,2,3-cd)pyrene 

0 to 2 62/74 84 12.0 J 1,100  120 19 – 60 µg/kg dw 
2 to 4 47/70 67 10 J 1,200  110 19 – 60 µg/kg dw 
4 to 6 8/9 89 55 J 180  92 66 µg/kg dw 
6 to 8 4/5 80 70  1,000  360 65 µg/kg dw 
8 to 10 4/5 80 34 J 97  45 5.40 µg/kg dw 

Naphthalene 

0 to 2 19/75 25 12 J 220  31 8.3 – 110 µg/kg dw 
2 to 4 21/74 28 12 J 3,400  100 7.8 – 100 µg/kg dw 
4 to 6 5/11 45 60 J 410  100 8.3 – 66 µg/kg dw 
6 to 8 3/6 50 45 J 1,200  260 8.2 – 65 µg/kg dw 
8 to 10 0/5 0 nd nd  26 5.40 – 66 µg/kg dw 
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Phenanthrene 

0 to 2 72/74 97 14 J 1,900  250 20 µg/kg dw 
2 to 4 56/73 77 20  13,000  450 19 – 38 µg/kg dw 
4 to 6 9/10 90 81  1,400  490 20.0 µg/kg dw 
6 to 8 4/5 80 460  5,600  2,400 65 µg/kg dw 
8 to 10 5/5 100 12.00  150  100 na µg/kg dw 

Pyrene 

0 to 2 72/74 97 17 J 6,100  780 20 µg/kg dw 
2 to 4 62/73 85 9.9 J 8,900  750 19 – 20 µg/kg dw 
4 to 6 10/10 100 70  10,000  2,200 na µg/kg dw 
6 to 8 5/5 100 53 J 9,700  4,300 na µg/kg dw 
8 to 10 5/5 100 30.0  470  250 na µg/kg dw 

Total HPAH  

0 to 2 72/74 97 80  27,900  3,600 nc µg/kg dw 
2 to 4 62/73 85 9.9 J 47,000  3,500 nc µg/kg dw 
4 to 6 10/10 100 140  22,000  5,900 nc µg/kg dw 
6 to 8 5/5 100 60 J 38,000 J 16,000 nc µg/kg dw 
8 to 10 5/5 100 58.0  2,040  1,100 nc µg/kg dw 

Total LPAH  

0 to 2 72/74 97 15 J 3,800 J 450 nc µg/kg dw 
2 to 4 56/73 77 20  27,000 J 880 nc µg/kg dw 
4 to 6 9/10 90 141 J 3,900  1,200 nc µg/kg dw 
6 to 8 4/5 80 770 J 9,800  4,300 nc µg/kg dw 
8 to 10 5/5 100 12.00  275 J 180 na µg/kg dw 

Carcinogenic PAHs - Mammal  

0 to 2 71/74 96 41.6 J 4,900  520 18 µg/kg dw 
2 to 4 56/73 77 18 J 5,600  440 17 – 35 µg/kg dw 
4 to 6 9/10 90 54.1  1,300  410 48 µg/kg dw 
6 to 8 5/5 100 48  4,000 J 1,600 na µg/kg dw 
8 to 10 4/5 80 93 J 290  130 4.89 µg/kg dw 

Total PAH  

0 to 2 73/74 99 24  29,500 J 4,000 nc µg/kg dw 
2 to 4 62/73 85 9.9 J 57,000 J 4,400 nc µg/kg dw 
4 to 6 10/10 100 281 J 23,000 J 7,100 nc µg/kg dw 
6 to 8 5/5 100 60 J 46,000 J 20,000 nc µg/kg dw 
8 to 10 5/5 100 70.0  2,210  1,240 na µg/kg dw 
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Phthalates                 

Bis(2-ethylhexyl)phthalate 

0 to 2 65/74 88 12 J 2,400  390 20 – 530 µg/kg dw 
2 to 4 51/73 70 13 J 3,900  460 19 – 280 µg/kg dw 
4 to 6 8/10 80 56 J 2,200  570 20.0 – 65 µg/kg dw 
6 to 8 4/5 80 1,000  3,800  1,400 65 µg/kg dw 
8 to 10 2/5 40 72.00  260  85 61 – 66 µg/kg dw 

Butyl benzyl phthalate 

0 to 2 51/74 69 5.9  610  42 5.8 – 110 µg/kg dw 
2 to 4 34/73 47 5.8 J 180  24 5.8 – 42 µg/kg dw 
4 to 6 5/10 50 12 J 48  18 6.5 – 36 µg/kg dw 
6 to 8 4/5 80 15 J 35 J 22 6.5 µg/kg dw 
8 to 10 0/5 0 nd nd 4.5 6.1 – 20.0 µg/kg dw 

Diethyl phthalate 

0 to 2 0/74 0 nd nd 19 19 – 110 µg/kg dw 
2 to 4 0/73 0 nd nd 18 19 – 140 µg/kg dw 
4 to 6 0/10 0 nd nd 30 20.0 – 66 µg/kg dw 
6 to 8 0/5 0 nd nd 33 65 – 66 µg/kg dw 
8 to 10 0/5 0 nd nd 27 20.0 – 66 µg/kg dw 

Dimethyl phthalate 

0 to 2 5/74 7 9.9 J 84  20 12 – 110 µg/kg dw 
2 to 4 4/73 5 30  8,800  140 14 – 140 µg/kg dw 
4 to 6 2/10 20 20  210  28 6.5 – 44 µg/kg dw 
6 to 8 3/5 60 16  69 J 22 6.5 µg/kg dw 
8 to 10 0/5 0 nd nd 21 6.6 – 62 µg/kg dw 

Di-n-butyl phthalate 

0 to 2 19/74 26 10 J 200  28 19.0 – 180 µg/kg dw 
2 to 4 15/73 21 10 J 87  22 19 – 140 µg/kg dw 
4 to 6 1/10 10 67  67  34 20.0 – 66 µg/kg dw 
6 to 8 0/5 0 nd nd 33 65 – 66 µg/kg dw 
8 to 10 1/5 20 42 J 42 J 29 22.00 – 66 µg/kg dw 

Di-n-octyl phthalate 

0 to 2 5/74 7 25  220  22 18 – 110 µg/kg dw 
2 to 4 3/73 4 14 J 110  19 19 – 140 µg/kg dw 
4 to 6 0/10 0 nd nd 30 20.0 – 66 µg/kg dw 
6 to 8 2/5 40 56 J 57 J 42 65 – 66 µg/kg dw 
8 to 10 0/5 0 nd nd 27 20.0 – 66 µg/kg dw 
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Other SVOCs                 

1,2,4-Trichlorobenzene 

0 to 2 11/76 14 3.9 J 13 J 6.2 5.8 – 110 µg/kg dw 
2 to 4 4/74 5 4.1 J 110 J 7.4 5.8 – 25.0 µg/kg dw 
4 to 6 2/11 18 11  18  6.0 6.5 – 20.0 µg/kg dw 
6 to 8 3/6 50 9.8  14  7.6 6.5 – 8.2 µg/kg dw 
8 to 10 0/5 0 nd nd  3.0 5.40 – 6.6 µg/kg dw 

1,2-Dichlorobenzene 

0 to 2 8/76 11 1.7 J 20  5.8 1.7 – 110 µg/kg dw 
2 to 4 8/74 11 3.6 J 150  7.9 0.86 – 42 µg/kg dw 
4 to 6 2/11 18 10  12  5.1 1.7 – 20.0 µg/kg dw 
6 to 8 3/6 50 12  160  42 1.6 – 6.6 µg/kg dw 
8 to 10 0/5 0 nd nd 2.6 1.10 – 6.6 µg/kg dw 

1,2-Diphenylhydrazine 
0 to 2 0/1 0 nd nd 30 60 µg/kg dw 
2 to 4 0/1 0 nd nd 33 66 µg/kg dw 

1,3-Dichlorobenzene 

0 to 2 0/76 0 nd nd 18 0.78 – 110 µg/kg dw 
2 to 4 0/74 0 nd nd 17 0.86 – 140 µg/kg dw 
4 to 6 1/11 9 12  12  4.5 1.7 – 20.0 µg/kg dw 
6 to 8 2/6 33 6.5  7.2  4.1 1.6 – 6.6 µg/kg dw 
8 to 10 0/5 0 nd nd 19 1.10 – 62 µg/kg dw 

1,4-Dichlorobenzene 

0 to 2 16/76 21 3.0 J 380 J 11 1.7 – 110 µg/kg dw 
2 to 4 13/74 18 2.1 J 38  6.5 1.6 – 42 µg/kg dw 
4 to 6 7/11 64 3.9 J 31  7.3 1.7 – 20.0 µg/kg dw 
6 to 8 4/6 67 4.0 J 24  9.5 1.6 – 6.5 µg/kg dw 
8 to 10 0/5 0 nd nd 19 1.10 – 6.6 µg/kg dw 

2,4,5-Trichlorophenol 

0 to 2 0/73 0 nd nd 100 97 – 560 µg/kg dw 
2 to 4 0/72 0 nd nd 99 96 – 700 µg/kg dw 
4 to 6 0/10 0 nd nd 150 100 – 330 µg/kg dw 
6 to 8 0/5 0 nd nd 170 330 µg/kg dw 
8 to 10 0/5 0 nd nd 130 98.00 – 330 µg/kg dw 
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2,4,6-Trichlorophenol 

0 to 2 0/73 0 nd nd 100 97 – 560 µg/kg dw 
2 to 4 0/72 0 nd nd 99 96 – 700 µg/kg dw 
4 to 6 0/10 0 nd nd 150 100 – 330 µg/kg dw 
6 to 8 0/5 0 nd nd 170 330 µg/kg dw 
8 to 10 0/5 0 nd nd 130 98.00 – 330 µg/kg dw 

2,4-Dichlorophenol 

0 to 2 0/73 0 nd nd 87 30 – 560 µg/kg dw 
2 to 4 0/72 0 nd nd 84 34 – 700 µg/kg dw 
4 to 6 0/10 0 nd nd 150 60.0 – 330 µg/kg dw 
6 to 8 0/5 0 nd nd 170 330 µg/kg dw 
8 to 10 0/5 0 nd nd 130 59.00 – 330 µg/kg dw 

2,4-Dimethylphenol 

0 to 2 5/74 7 9.5 J 27 J 8.9 5.8 – 330 µg/kg dw 
2 to 4 5/73 7 6.3 J 46  7.4 5.8 – 42 µg/kg dw 
4 to 6 3/10 30 6.5 J 9.2  5.3 6.5 – 20.0 µg/kg dw 
6 to 8 4/5 80 8.5 J 24 J 15 6.5 µg/kg dw 
8 to 10 3/5 60 3.7 J 10  6.5 6.6 – 20.0 µg/kg dw 

2,4-Dinitrophenol 

0 to 2 1/73 1 300  300  190 60 – 1,100 µg/kg dw 
2 to 4 0/72 0 nd nd 180 66 – 1,400 µg/kg dw 
4 to 6 0/10 0 nd nd 300 200 – 660 µg/kg dw 
6 to 8 0/5 0 nd nd 330 650 – 660 µg/kg dw 
8 to 10 0/5 0 nd nd 270 200 – 660 µg/kg dw 

2,4-Dinitrotoluene 

0 to 2 0/73 0 nd nd 100 12 – 560 µg/kg dw 
2 to 4 0/72 0 nd nd 98 14 – 700 µg/kg dw 
4 to 6 0/10 0 nd nd 150 100 – 330 µg/kg dw 
6 to 8 0/5 0 nd nd 170 330 µg/kg dw 
8 to 10 0/5 0 nd nd 130 98.00 – 330 µg/kg dw 

2,6-Dinitrotoluene 

0 to 2 0/73 0 nd nd 100 12 – 560 µg/kg dw 
2 to 4 0/72 0 nd nd 98 14 – 700 µg/kg dw 
4 to 6 0/10 0 nd nd 150 100 – 330 µg/kg dw 
6 to 8 0/5 0 nd nd 170 330 µg/kg dw 
8 to 10 0/5 0 nd nd 130 98.00 – 330 µg/kg dw 
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2-Chlorophenol 

0 to 2 0/73 0 nd nd 19 20 – 110 µg/kg dw 
2 to 4 0/72 0 nd nd 18 19 – 140 µg/kg dw 
4 to 6 0/10 0 nd nd 30 20.0 – 66 µg/kg dw 
6 to 8 0/5 0 nd nd 33 65 – 66 µg/kg dw 
8 to 10 0/5 0 nd nd 27 20.0 – 66 µg/kg dw 

2-Methylphenol 

0 to 2 14/74 19 3.0 J 160  9.3 5.8 – 220 µg/kg dw 
2 to 4 7/73 10 4.2 J 10  6.0 5.8 – 42 µg/kg dw 
4 to 6 0/10 0 nd nd 3.9 6.5 – 20.0 µg/kg dw 
6 to 8 4/5 80 5.9 J 12  6.9 6.5 µg/kg dw 
8 to 10 0/5 0 nd nd 4.5 6.1 – 20.0 µg/kg dw 

2-Nitroaniline 

0 to 2 0/73 0 nd nd 94 100 – 560 µg/kg dw 
2 to 4 0/72 0 nd nd 89 96 – 700 µg/kg dw 
4 to 6 0/10 0 nd nd 150 100 – 330 µg/kg dw 
6 to 8 0/5 0 nd nd 170 330 µg/kg dw 
8 to 10 0/5 0 nd nd 130 98.00 – 330 µg/kg dw 

2-Nitrophenol 

0 to 2 0/73 0 nd nd 93 30 – 560 µg/kg dw 
2 to 4 0/72 0 nd nd 88 34 – 700 µg/kg dw 
4 to 6 0/10 0 nd nd 150 100 – 330 µg/kg dw 
6 to 8 0/5 0 nd nd 170 330 µg/kg dw 
8 to 10 0/5 0 nd nd 130 98.00 – 330 µg/kg dw 

3,3'-Dichlorobenzidine 

0 to 2 0/73 0 nd nd 100 30 – 560 µg/kg dw 
2 to 4 0/72 0 nd nd 98 34 – 700 µg/kg dw 
4 to 6 0/10 0 nd nd 150 100 – 330 µg/kg dw 
6 to 8 0/5 0 nd nd 170 330 µg/kg dw 
8 to 10 0/5 0 nd nd 130 98.00 – 330 µg/kg dw 

3-Nitroaniline 

0 to 2 0/73 0 nd nd 110 100 – 660 µg/kg dw 
2 to 4 0/72 0 nd nd 99 96 – 700 µg/kg dw 
4 to 6 0/10 0 nd nd 150 120 – 330 µg/kg dw 
6 to 8 0/5 0 nd nd 170 330 µg/kg dw 
8 to 10 0/5 0 nd nd 140 120.0 – 330 µg/kg dw 
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4,6-Dinitro-o-cresol 

0 to 2 0/73 0 nd nd 190 60 – 1,100 µg/kg dw 
2 to 4 0/72 0 nd nd 180 66 – 1,400 µg/kg dw 
4 to 6 0/10 0 nd nd 300 200 – 660 µg/kg dw 
6 to 8 0/5 0 nd nd 330 650 – 660 µg/kg dw 
8 to 10 0/5 0 nd nd 270 200 – 660 µg/kg dw 

4-Bromophenyl phenyl ether 

0 to 2 0/73 0 nd nd 21 12 – 110 µg/kg dw 
2 to 4 0/72 0 nd nd 20 14 – 140 µg/kg dw 
4 to 6 0/10 0 nd nd 30 20.0 – 66 µg/kg dw 
6 to 8 0/5 0 nd nd 33 65 – 66 µg/kg dw 
8 to 10 0/5 0 nd nd 27 20.0 – 66 µg/kg dw 

4-Chloro-3-methylphenol 

0 to 2 0/73 0 nd nd 84 40 – 560 µg/kg dw 
2 to 4 0/72 0 nd nd 81 39.0 – 700 µg/kg dw 
4 to 6 0/10 0 nd nd 150 40.0 – 330 µg/kg dw 
6 to 8 0/5 0 nd nd 170 330 µg/kg dw 
8 to 10 0/5 0 nd nd 130 39.00 – 330 µg/kg dw 

4-Chloroaniline 

0 to 2 1/73 1 230 J 230 J 90 60 – 560 µg/kg dw 
2 to 4 0/72 0 nd nd 84 59.0 – 700 µg/kg dw 
4 to 6 0/10 0 nd nd 150 60.0 – 330 µg/kg dw 
6 to 8 0/5 0 nd nd 170 330 µg/kg dw 
8 to 10 0/5 0 nd nd 130 59.00 – 330 µg/kg dw 

4-Chlorophenyl phenyl ether 

0 to 2 0/73 0 nd nd 19 18 – 110 µg/kg dw 
2 to 4 0/72 0 nd nd 18 19 – 140 µg/kg dw 
4 to 6 0/10 0 nd nd 30 20.0 – 66 µg/kg dw 
6 to 8 0/5 0 nd nd 33 65 – 66 µg/kg dw 
8 to 10 0/5 0 nd nd 27 20.0 – 66 µg/kg dw 

4-Methylphenol 

0 to 2 3/74 4 13 J 42 J 19 20 – 110 µg/kg dw 
2 to 4 3/73 4 23  110 J 19 19 – 140 µg/kg dw 
4 to 6 1/10 10 42 J 42 J 31 20.0 – 66 µg/kg dw 
6 to 8 2/5 40 37 J 48 J 37 65 – 66 µg/kg dw 
8 to 10 0/5 0 nd nd 27 20.0 – 66 µg/kg dw 
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4-Nitroaniline 

0 to 2 0/73 0 nd nd 94 100 – 560 µg/kg dw 
2 to 4 0/72 0 nd nd 89 96 – 700 µg/kg dw 
4 to 6 0/10 0 nd nd 150 100 – 330 µg/kg dw 
6 to 8 0/5 0 nd nd 170 330 µg/kg dw 
8 to 10 0/5 0 nd nd 130 98.00 – 330 µg/kg dw 

4-Nitrophenol 

0 to 2 0/73 0 nd nd 93 60 – 560 µg/kg dw 
2 to 4 0/72 0 nd nd 89 66 – 700 µg/kg dw 
4 to 6 0/10 0 nd nd 150 100 – 330 µg/kg dw 
6 to 8 0/5 0 nd nd 170 330 µg/kg dw 
8 to 10 0/5 0 nd nd 130 98.00 – 330 µg/kg dw 

Aniline 

0 to 2 2/56 4 33 J 36 J 22 20 – 110 µg/kg dw 
2 to 4 0/55 0 nd nd 21 19 – 140 µg/kg dw 
4 to 6 0/9 0 nd nd 33 65 – 66 µg/kg dw 
6 to 8 0/5 0 nd nd 33 65 – 66 µg/kg dw 
8 to 10 0/4 0 nd nd 31 61 – 66 µg/kg dw 

Benzoic acid 

0 to 2 41/74 55 50 J 490  140 58 – 1,100 µg/kg dw 
2 to 4 32/73 44 54 J 3,000 J 150 58 – 350 µg/kg dw 
4 to 6 0/10 0 nd nd 280 200 – 590 µg/kg dw 
6 to 8 1/5 20 320 J 320 J 300 590 µg/kg dw 
8 to 10 0/5 0 nd nd 260 200 – 620 µg/kg dw 

Benzyl alcohol 

0 to 2 11/74 15 18 J 200  30 19.0 – 550 µg/kg dw 
2 to 4 7/73 10 20 J 34 J 21 20.0 – 210 µg/kg dw 
4 to 6 1/10 10 52  52  19 20.0 – 33 µg/kg dw 
6 to 8 0/5 0 nd nd 17 33 µg/kg dw 
8 to 10 0/5 0 nd nd 16 20.0 – 38 µg/kg dw 

bis(2-chloroethoxy)methane 

0 to 2 0/73 0 nd nd 21 19 – 110 µg/kg dw 
2 to 4 0/72 0 nd nd 20 19 – 140 µg/kg dw 
4 to 6 0/10 0 nd nd 30 20.0 – 66 µg/kg dw 
6 to 8 0/5 0 nd nd 33 65 – 66 µg/kg dw 
8 to 10 0/5 0 nd nd 27 20.0 – 66 µg/kg dw 
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bis(2-chloroethyl)ether 

0 to 2 0/73 0 nd nd 22 18 – 220 µg/kg dw 
2 to 4 0/72 0 nd nd 20 19 – 140 µg/kg dw 
4 to 6 0/10 0 nd nd 31 40.0 – 66 µg/kg dw 
6 to 8 0/5 0 nd nd 33 65 – 66 µg/kg dw 
8 to 10 0/5 0 nd nd 29 39.00 – 66 µg/kg dw 

bis(2-chloroisopropyl)ether 

0 to 2 0/73 0 nd nd 21 19 – 110 µg/kg dw 
2 to 4 0/72 0 nd nd 20 19 – 140 µg/kg dw 
4 to 6 0/10 0 nd nd 30 20.0 – 66 µg/kg dw 
6 to 8 0/5 0 nd nd 33 65 – 66 µg/kg dw 
8 to 10 0/5 0 nd nd 27 20.0 – 66 µg/kg dw 

Carbazole 

0 to 2 9/18 50 20  190  39 20 – 110 µg/kg dw 
2 to 4 7/18 39 20  200  30 20.0 – 34 µg/kg dw 
4 to 6 0/1 0 nd nd 10.0 20.0 µg/kg dw 
8 to 10 0/1 0 nd nd 10.0 20.0 µg/kg dw 

Coprostanol 
0 to 2 0/1 0 nd nd 60 120 µg/kg dw 
2 to 4 0/1 0 nd nd 70 140 µg/kg dw 

Hexachlorobenzene 

0 to 2 2/74 3 5.9  10  5.1 0.78 – 110 µg/kg dw 
2 to 4 0/73 0 nd nd 4.7 0.86 – 42 µg/kg dw 
4 to 6 0/10 0 nd nd 3.9 6.5 – 20.0 µg/kg dw 
6 to 8 1/5 20 4.6 J 4.6 J 3.5 6.5 – 6.6 µg/kg dw 
8 to 10 0/5 0 nd nd 4.5 6.1 – 20.0 µg/kg dw 

Hexachlorobutadiene 

0 to 2 0/75 0 nd nd 5.9 0.98 – 220 µg/kg dw 
2 to 4 0/74 0 nd nd 4.9 0.96 – 42 µg/kg dw 
4 to 6 0/11 0 nd nd 4.0 6.5 – 20.0 µg/kg dw 
6 to 8 1/6 17 5.9 J 5.9 J 3.9 6.5 – 8.2 µg/kg dw 
8 to 10 0/5 0 nd nd 3.0 5.40 – 6.6 µg/kg dw 

Hexachlorocyclopentadiene 

0 to 2 0/72 0 nd nd 94 100 – 560 µg/kg dw 
2 to 4 0/71 0 nd nd 89 96 – 700 µg/kg dw 
4 to 6 0/10 0 nd nd 150 100 – 330 µg/kg dw 
6 to 8 0/5 0 nd nd 170 330 µg/kg dw 
8 to 10 0/5 0 nd nd 130 98.00 – 330 µg/kg dw 
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Hexachloroethane 

0 to 2 0/74 0 nd nd 19 20 – 220 µg/kg dw 
2 to 4 0/73 0 nd nd 18 19 – 140 µg/kg dw 
4 to 6 0/10 0 nd nd 30 20.0 – 66 µg/kg dw 
6 to 8 0/5 0 nd nd 33 65 – 66 µg/kg dw 
8 to 10 0/5 0 nd nd 27 20.0 – 66 µg/kg dw 

Isophorone 

0 to 2 0/73 0 nd nd 19 20 – 110 µg/kg dw 
2 to 4 0/72 0 nd nd 18 19 – 140 µg/kg dw 
4 to 6 0/10 0 nd nd 30 20.0 – 66 µg/kg dw 
6 to 8 0/5 0 nd nd 33 65 – 66 µg/kg dw 
8 to 10 0/5 0 nd nd 27 20.0 – 66 µg/kg dw 

Methyl isobutyl ketone 

0 to 2 0/2 0 nd nd 4.3 8.3 – 8.8 µg/kg dw 
2 to 4 0/1 0 nd nd 3.9 7.8 µg/kg dw 
4 to 6 0/1 0 nd nd 4.2 8.3 µg/kg dw 
6 to 8 0/1 0 nd nd 4.1 8.2 µg/kg dw 
8 to 10 0/1 0 nd nd 2.70 5.40 µg/kg dw 

Nitrobenzene 

0 to 2 0/73 0 nd nd 19 20 – 110 µg/kg dw 
2 to 4 0/72 0 nd nd 18 19 – 140 µg/kg dw 
4 to 6 0/10 0 nd nd 30 20.0 – 66 µg/kg dw 
6 to 8 0/5 0 nd nd 33 65 – 66 µg/kg dw 
8 to 10 0/5 0 nd nd 27 20.0 – 66 µg/kg dw 

N-Nitrosodimethylamine 

0 to 2 0/56 0 nd nd 18 29 – 120 µg/kg dw 
2 to 4 0/55 0 nd nd 21 29 – 210 µg/kg dw 
4 to 6 0/9 0 nd nd 16 32 – 33 µg/kg dw 
6 to 8 0/5 0 nd nd 17 33 µg/kg dw 
8 to 10 0/4 0 nd nd 16 30 – 33 µg/kg dw 

N-Nitroso-di-n-propylamine 

0 to 2 5/73 7 26 J 320  25 29 – 220 µg/kg dw 
2 to 4 1/72 1 41  41  20 29 – 210 µg/kg dw 
4 to 6 0/10 0 nd nd 17 32 – 40.0 µg/kg dw 
6 to 8 0/5 0 nd nd 20 33 – 69 µg/kg dw 
8 to 10 0/5 0 nd nd 16 30 – 39.00 µg/kg dw 
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N-Nitrosodiphenylamine 

0 to 2 1/74 1 33  33  23 6 – 870 µg/kg dw 
2 to 4 0/73 0 nd nd 81 5.8 – 7,300 µg/kg dw 
4 to 6 0/10 0 nd nd 73 20.0 – 510 µg/kg dw 
6 to 8 0/5 0 nd nd 380 6.5 – 2,600 µg/kg dw 
8 to 10 0/5 0 nd nd 18 20.0 – 65 µg/kg dw 

Pentachlorophenol 

0 to 2 17/74 23 17 J 730  45 29 – 550 µg/kg dw 
2 to 4 10/73 14 18 J 190  33 29 – 180 µg/kg dw 
4 to 6 9/10 90 36  63  44 100 µg/kg dw 
6 to 8 4/5 80 45  800  280 33 µg/kg dw 
8 to 10 1/5 20 19 J 19 J 23 30 – 98.00 µg/kg dw 

Phenol 

0 to 2 20/74 27 14 J 180  35 19 – 220 µg/kg dw 
2 to 4 17/73 23 13 J 110  25 19 – 140 µg/kg dw 
4 to 6 0/10 0 nd nd 31 20.0 – 73 µg/kg dw 
6 to 8 0/5 0 nd nd 33 65 – 66 µg/kg dw 
8 to 10 0/5 0 nd nd 27 20.0 – 66 µg/kg dw 

Polychlorinated biphenyls                 

PCB-018 
0 to 2 10/16 62 1.0  7.0  2.2 1.0 µg/kg dw 
2 to 4 8/14 57 1.0  270 J 22 1.0 µg/kg dw 

PCB-028 
0 to 2 10/16 62 2.0  13  3.6 1.0 µg/kg dw 
2 to 4 10/14 71 1.0  220  20 1.0 µg/kg dw 

PCB-044 
0 to 2 12/16 75 1.0  18  5.1 1.0 µg/kg dw 
2 to 4 10/14 71 2.0  52  9.1 1.0 µg/kg dw 

PCB-055 
0 to 2 13/16 81 1.0  38  8.8 1.0 µg/kg dw 
2 to 4 10/14 71 3.0  150  19 1.0 µg/kg dw 

PCB-066 
0 to 2 13/16 81 2.0  120  17 1.0 µg/kg dw 
2 to 4 10/14 71 5.0  140  25 1.0 µg/kg dw 

PCB-077 
0 to 2 0/16 0 nd nd 0.66 1.0 – 4.0 µg/kg dw 
2 to 4 0/14 0 nd nd 0.93 1.0 – 9.0 µg/kg dw 

PCB-081 
0 to 2 0/16 0 nd nd 0.50 1.0 µg/kg dw 
2 to 4 0/14 0 nd nd 0.54 1.0 – 2.0 µg/kg dw 

PCB-101 
0 to 2 12/16 75 1.0  130  16 1.0 µg/kg dw 
2 to 4 10/14 71 4.0  90  17 1.0 µg/kg dw 
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PCB-105 
0 to 2 10/16 62 2.0  43  5.6 1.0 µg/kg dw 
2 to 4 10/14 71 1.0  33  7.1 1.0 µg/kg dw 

PCB-114 
0 to 2 2/16 12 2.0  5.0 J 1.0 1.0 – 4.0 µg/kg dw 
2 to 4 0/14 0 nd nd 0.71 1.0 – 3.0 µg/kg dw 

PCB-118 
0 to 2 13/16 81 1.0  110  13 1.0 µg/kg dw 
2 to 4 10/14 71 3.0  70  15 1.0 µg/kg dw 

PCB-123 
0 to 2 0/16 0 nd nd 1.1 1.0 – 10 µg/kg dw 
2 to 4 0/14 0 nd nd 0.96 1.0 – 7.0 µg/kg dw 

PCB-126 
0 to 2 2/16 12 1.0  2.0  0.63 1.0 µg/kg dw 
2 to 4 1/14 7 4.0  4.0  0.75 1.0 µg/kg dw 

PCB-128 
0 to 2 10/16 62 2.0  27  3.8 1.0 µg/kg dw 
2 to 4 10/14 71 1.0  17  4.0 1.0 µg/kg dw 

PCB-138 
0 to 2 14/16 88 2.0  160  24 1.0 µg/kg dw 
2 to 4 10/14 71 1.0  110  27 1.0 µg/kg dw 

PCB-153 
0 to 2 13/16 81 2.0  98  17 1.0 µg/kg dw 
2 to 4 10/14 71 4.0  78  18 1.0 µg/kg dw 

PCB-156 
0 to 2 8/16 50 1.0 J 16  2.3 1.0 µg/kg dw 
2 to 4 7/14 50 1.0  10  2.5 1.0 µg/kg dw 

PCB-157 
0 to 2 1/16 6 3.0  3.0  0.66 1.0 µg/kg dw 
2 to 4 4/14 29 1.0  3.0  1.0 1.0 µg/kg dw 

PCB-167 
0 to 2 4/16 25 1.0  8.0  1.2 1.0 µg/kg dw 
2 to 4 5/14 36 1.0 J 5.0  1.5 1.0 µg/kg dw 

PCB-169 
0 to 2 0/16 0 nd nd 0.50 1.0 µg/kg dw 
2 to 4 0/14 0 nd nd 0.50 1.0 µg/kg dw 

PCB-170 
0 to 2 9/16 56 3.0  29  5.3 1.0 – 7.0 µg/kg dw 
2 to 4 9/14 64 2.0  28  7.3 1.0 – 2.0 µg/kg dw 

PCB-180 
0 to 2 13/16 81 1.0  53  8.9 1.0 µg/kg dw 
2 to 4 10/14 71 3.0  41  12 1.0 µg/kg dw 

PCB-187 
0 to 2 12/16 75 1.0  28  5.1 1.0 µg/kg dw 
2 to 4 10/14 71 2.0  21  7.1 1.0 µg/kg dw 

PCB-189 
0 to 2 0/16 0 nd nd 0.50 1.0 µg/kg dw 
2 to 4 1/14 7 1.0  1.0  0.54 1.0 µg/kg dw 
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PCB-195 
0 to 2 5/16 31 1.0 J 6.0  1.0 1.0 µg/kg dw 
2 to 4 6/14 43 1.0  4.0 J 1.4 1.0 µg/kg dw 

PCB-206 
0 to 2 5/16 31 1.0  3.0  0.84 1.0 µg/kg dw 
2 to 4 6/14 43 1.0  3.0  1.2 1.0 µg/kg dw 

PCB-209 
0 to 2 0/16 0 nd nd 0.50 1.0 µg/kg dw 
2 to 4 2/14 14 1.0  1.0  0.57 1.0 µg/kg dw 

Aroclor-1016 

0 to 2 0/137 0 nd nd 120 0.10 – 24,000 µg/kg dw 
2 to 4 0/135 0 nd nd 30 0.10 – 900 µg/kg dw 
4 to 6 0/60 0 nd nd 40 3.8 – 1,700 µg/kg dw 
6 to 8 0/30 0 nd nd 22 3.9 – 310 µg/kg dw 
8 to 10 0/24 0 nd nd 8.0 3.8 – 20 µg/kg dw 

Aroclor-1221 

0 to 2 0/126 0 nd nd 25 0.10 – 920 µg/kg dw 
2 to 4 0/135 0 nd nd 30 0.10 – 900 µg/kg dw 
4 to 6 0/59 0 nd nd 40 3.8 – 1,700 µg/kg dw 
6 to 8 0/30 0 nd nd 24 3.9 – 310 µg/kg dw 
8 to 10 0/24 0 nd nd 8.4 3.8 – 39.00 µg/kg dw 

Aroclor-1232 

0 to 2 0/126 0 nd nd 24 0.10 – 920 µg/kg dw 
2 to 4 0/135 0 nd nd 30 0.10 – 900 µg/kg dw 
4 to 6 0/59 0 nd nd 50 3.8 – 1,700 µg/kg dw 
6 to 8 0/30 0 nd nd 22 3.9 – 310 µg/kg dw 
8 to 10 0/24 0 nd nd 8.0 3.8 – 20 µg/kg dw 

Aroclor-1242 

0 to 2 24/137 18 5.2  1,500  150 0.10 – 24,000 µg/kg dw 
2 to 4 21/129 16 13  2,500  70 0.10 – 900 µg/kg dw 
4 to 6 12/59 20 38  900  97 3.8 – 1,700 µg/kg dw 
6 to 8 3/30 10 370  820  69 3.9 – 310 µg/kg dw 
8 to 10 0/24 0 nd nd 8.0 3.8 – 20 µg/kg dw 

Aroclor-1248 

0 to 2 69/137 50 5.1  1,300  270 0.10 – 24,000 µg/kg dw 
2 to 4 52/135 39 14 J 7,200  300 0.10 – 6,600 µg/kg dw 
4 to 6 7/60 12 26  150  130 3.8 – 5,700 µg/kg dw 
6 to 8 8/30 27 31  430  67 3.9 – 310 µg/kg dw 
8 to 10 2/24 8 22  65.00  12 3.8 – 69 µg/kg dw 
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Aroclor-1254 

0 to 2 119/137 87 5.7  35,000  1,400 0.10 – 130,000 µg/kg dw 
2 to 4 102/135 76 0.52 J 9,000  600 0.10 – 110 µg/kg dw 
4 to 6 44/60 73 3.9 J 12,000  660 3.8 – 44 µg/kg dw 
6 to 8 15/30 50 4.5 J 2,600  310 19 – 58 µg/kg dw 
8 to 10 6/24 25 14 J 250  29 3.8 – 39 µg/kg dw 

Aroclor-1260 

0 to 2 123/137 90 6.1  890,000  7,300 0.10 – 4,900 µg/kg dw 
2 to 4 104/135 77 6.3 J 6,400 J 400 0.10 – 160 µg/kg dw 
4 to 6 45/60 75 19  2,900  330 3.8 – 44 µg/kg dw 
6 to 8 18/30 60 18 J 1,200  160 3.9 – 20 µg/kg dw 
8 to 10 10/24 42 18 J 290  39 3.9 – 20 µg/kg dw 

Total PCBs  

0 to 2 130/137 95 12.9  890,000  8,300 nc µg/kg dw 
2 to 4 106/135 79 3 J 19,000 J 1,200 nc µg/kg dw 
4 to 6 47/60 78 3.9 J 15,000  1,100 nc µg/kg dw 
6 to 8 20/30 67 4.5 J 3,800  560 nc µg/kg dw 
8 to 10 12/24 50 14 J 540  65 nc µg/kg dw 

Organochlorine pesticides                 

2,4'-DDD 
0 to 2 0/12 0 nd nd 3.0 2.0 – 18 µg/kg dw 
2 to 4 0/13 0 nd nd 3.5 1.9 – 29 µg/kg dw 

2,4'-DDE 
0 to 2 0/12 0 nd nd 8.3 2.0 – 82 µg/kg dw 
2 to 4 0/13 0 nd nd 7.8 1.9 – 81 µg/kg dw 

2,4'-DDT 
0 to 2 0/12 0 nd nd 3.0 2.0 – 18 µg/kg dw 
2 to 4 0/13 0 nd nd 3.5 1.9 – 29 µg/kg dw 

4,4'-DDD 
0 to 2 3/21 14 2.7  8.0 J 2.7 2.0 – 18 µg/kg dw 
2 to 4 3/21 14 2.0 J 10  4.2 1.6 – 39 µg/kg dw 
8 to 10 0/1 0 nd nd 1.00 2.00 µg/kg dw 

4,4'-DDE 
0 to 2 6/21 29 1.0  10 J 6.6 1.0 – 83 µg/kg dw 
2 to 4 3/21 14 7.0  18 J 6.1 1.0 – 81 µg/kg dw 
8 to 10 0/1 0 nd nd 1.00 2.00 µg/kg dw 

4,4'-DDT 
0 to 2 1/21 5 2.8  2.8  11 2.0 – 150 µg/kg dw 
2 to 4 0/21 0 nd nd 8.7 1.6 – 140 µg/kg dw 
8 to 10 0/1 0 nd nd 4.40 8.80 µg/kg dw 
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DDTs (total-calc'd) 
0 to 2 6/21 29 1.0  18 J 13 nc µg/kg dw 
2 to 4 3/21 14 10.0  20 J 12 nc µg/kg dw 
8 to 10 0/1 0 nd nd 4.40 nc µg/kg dw 

Aldrin 
0 to 2 0/21 0 nd nd 1.1 0.98 – 9.1 µg/kg dw 
2 to 4 0/21 0 nd nd 1.3 0.96 – 14 µg/kg dw 
8 to 10 0/1 0 nd nd 0.600 1.20 µg/kg dw 

Dieldrin 
0 to 2 1/21 5 1.8  1.8  2.6 2.0 – 28 µg/kg dw 
2 to 4 0/21 0 nd nd 2.7 1.6 – 29 µg/kg dw 
8 to 10 0/1 0 nd nd 4.30 8.60 µg/kg dw 

Total aldrin/dieldrin  
0 to 2 1/21 5 1.8  1.8  2.6 nc µg/kg dw 
2 to 4 0/21 0 nd nd 2.7 nc µg/kg dw 
8 to 10 0/1 0 nd nd 4.30 nc µg/kg dw 

alpha-BHC 
0 to 2 0/20 0 nd nd 1.1 0.98 – 9.1 µg/kg dw 
2 to 4 0/20 0 nd nd 1.3 0.96 – 14 µg/kg dw 
8 to 10 0/1 0 nd nd 0.50 0.99 µg/kg dw 

beta-BHC 
0 to 2 0/20 0 nd nd 1.2 0.98 – 9.1 µg/kg dw 
2 to 4 0/20 0 nd nd 1.3 0.98 – 14 µg/kg dw 
8 to 10 0/1 0 nd nd 0.50 0.99 µg/kg dw 

gamma-BHC 
0 to 2 0/21 0 nd nd 1.2 0.98 – 9.1 µg/kg dw 
2 to 4 0/21 0 nd nd 1.3 0.96 – 14 µg/kg dw 
8 to 10 0/1 0 nd nd 0.50 0.99 µg/kg dw 

delta-BHC 
0 to 2 2/12 17 13  1,100  94 1.0 – 9.1 µg/kg dw 
2 to 4 2/13 15 8.3  29  4.4 0.96 – 14 µg/kg dw 
8 to 10 0/1 0 nd nd 0.50 0.99 µg/kg dw 

alpha-Chlordane 
0 to 2 0/20 0 nd nd 1.1 0.98 – 9.1 µg/kg dw 
2 to 4 0/20 0 nd nd 1.4 0.98 – 14 µg/kg dw 
8 to 10 0/1 0 nd nd 0.50 0.99 µg/kg dw 

gamma-Chlordane 
0 to 2 0/19 0 nd nd 4.9 0.98 – 62 µg/kg dw 
2 to 4 0/19 0 nd nd 5.3 0.98 – 82 µg/kg dw 
8 to 10 0/1 0 nd nd 1.50 3.00 µg/kg dw 

Chlordane 
0 to 2 1/1 100 29.0  29.0  29.0 na µg/kg dw 
2 to 4 0/1 0 nd nd 4.2 8.4 µg/kg dw 
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alpha-Endosulfan 
0 to 2 0/19 0 nd nd 1.1 0.98 – 9.1 µg/kg dw 
2 to 4 0/19 0 nd nd 1.3 0.96 – 14 µg/kg dw 
8 to 10 0/1 0 nd nd 0.50 0.99 µg/kg dw 

beta-Endosulfan 
0 to 2 0/19 0 nd nd 2.3 2.0 – 18 µg/kg dw 
2 to 4 0/19 0 nd nd 2.7 1.9 – 29 µg/kg dw 
8 to 10 0/1 0 nd nd 1.00 2.00 µg/kg dw 

Endosulfan 
0 to 2 0/1 0 nd nd 0.75 1.5 µg/kg dw 
2 to 4 0/1 0 nd nd 0.80 1.6 µg/kg dw 

Endosulfan sulfate 
0 to 2 0/19 0 nd nd 3.9 2.0 – 54 µg/kg dw 
2 to 4 0/19 0 nd nd 3.7 2.0 – 32 µg/kg dw 
8 to 10 0/1 0 nd nd 1.00 2.00 µg/kg dw 

Endrin 
0 to 2 0/20 0 nd nd 10 1.5 – 150 µg/kg dw 
2 to 4 0/20 0 nd nd 4.3 1.6 – 54 µg/kg dw 
8 to 10 0/1 0 nd nd 1.00 2.00 µg/kg dw 

Endrin aldehyde 
0 to 2 1/20 5 10  10  3.6 1.5 – 25 µg/kg dw 
2 to 4 0/20 0 nd nd 3.5 1.6 – 29 µg/kg dw 
8 to 10 0/1 0 nd nd 1.00 2.00 µg/kg dw 

Endrin ketone 
0 to 2 0/19 0 nd nd 2.3 2.0 – 18 µg/kg dw 
2 to 4 0/19 0 nd nd 2.7 1.9 – 29 µg/kg dw 
8 to 10 0/1 0 nd nd 1.00 2.00 µg/kg dw 

Heptachlor 
0 to 2 0/21 0 nd nd 1.4 0.98 – 10 µg/kg dw 
2 to 4 0/21 0 nd nd 1.3 0.96 – 14 µg/kg dw 
8 to 10 0/1 0 nd nd 0.50 0.99 µg/kg dw 

Heptachlor epoxide 
0 to 2 0/20 0 nd nd 5.6 0.98 – 80 µg/kg dw 
2 to 4 0/20 0 nd nd 5.4 0.98 – 120 µg/kg dw 
8 to 10 0/1 0 nd nd 0.50 0.99 µg/kg dw 

Methoxychlor 
0 to 2 0/20 0 nd nd 9.5 1.0 – 91 µg/kg dw 
2 to 4 0/20 0 nd nd 12 1.0 – 140 µg/kg dw 
8 to 10 0/1 0 nd nd 4.95 9.90 µg/kg dw 

Mirex 
0 to 2 0/12 0 nd nd 3.0 2.0 – 18 µg/kg dw 
2 to 4 0/13 0 nd nd 3.5 1.9 – 29 µg/kg dw 
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Cis-Nonachlor 
0 to 2 0/12 0 nd nd 3.0 2.0 – 18 µg/kg dw 
2 to 4 0/13 0 nd nd 3.5 1.9 – 29 µg/kg dw 

Oxychlordane 
0 to 2 0/12 0 nd nd 4.6 2.0 – 53 µg/kg dw 
2 to 4 0/13 0 nd nd 6.3 1.9 – 100 µg/kg dw 

Toxaphene 
0 to 2 0/20 0 nd nd 93 10 – 910 µg/kg dw 
2 to 4 0/20 0 nd nd 110 10 – 1,400 µg/kg dw 
8 to 10 0/1 0 nd nd 49.50 99.00 µg/kg dw 

Trans-Nonachlor 
0 to 2 0/12 0 nd nd 3.0 2.0 – 18 µg/kg dw 
2 to 4 0/13 0 nd nd 3.5 1.9 – 29 µg/kg dw 

Total chlordane  
0 to 2 0/20 0 nd nd 5.1 nc µg/kg dw 
2 to 4 0/20 0 nd nd 5.8 nc µg/kg dw 
8 to 10 0/1 0 nd nd 1.50 nc µg/kg dw 

Grain size                 

Fractional % (>9,525 µm) 
0 to 2 0/16 0 nd nd 0.0050 0.010 % dw 
2 to 4 0/14 0 nd nd 0.0050 0.010 % dw 

Fractional % phi >-1 (>2,000 µm) 
0 to 2 73/81 90 0.100 J 33.6  3 0.1 % dw 
2 to 4 54/54 100 0.1  32.7  5 na % dw 
4 to 6 7/7 100 0.20  2.8  1.0 na % dw 

Fractional % phi -2-(-1) (2,000-4,000 µm) 
0 to 2 12/16 75 0.030  3.8 J 0.52 0.010 % dw 
2 to 4 11/14 79 0.010  1.5  0.29 0.010 % dw 

Fractional % phi -1-0 (1,000-2,000 µm) 

0 to 2 107/108 99 0.020 J 11  1 0.010 % dw 
2 to 4 78/78 100 0.080 J 22.5  2 na % dw 
4 to 6 8/9 89 0.30  2.9  0.98 0.010 % dw 
6 to 8 6/6 100 0.100  0.500  0.200 na % dw 

Fractional % phi 0-1 (500-1,000 µm) 
0 to 2 108/108 100 0.1  30.6  4 na % dw 
2 to 4 77/77 100 0.2  39.2  6 na % dw 
4 to 6 8/8 100 1.0  15  5.8 na % dw 

Fractional % phi 1-2 (250-500 µm) 
0 to 2 108/108 100 0.70  61.1  9 na % dw 
2 to 4 77/77 100 0.36 J 68.7  10 na % dw 
4 to 6 8/8 100 6.1  66  22 na % dw 
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Fractional % phi 2-3 (125-250 µm) 
0 to 2 108/108 100 0.7  29.5  8 na % dw 
2 to 4 77/77 100 0.5  47.9  10 na % dw 
4 to 6 8/8 100 6.9  30  17 na % dw 

Fractional % phi 3-4 (62.5-125 µm) 

0 to 2 108/108 100 0.10 J 27.6  9.9 na % dw 
2 to 4 80/80 100 0.3  36.8  10 na % dw 
4 to 6 9/9 100 0.90  30  13 na % dw 
6 to 8 6/6 100 3.20  42.8  24.9 na % dw 

Fractional % phi 4-5 (31.2-62.5 µm) 

0 to 2 108/108 100 1.2  29  10 na % dw 
2 to 4 80/80 100 0.100 J 25.3 J 9 na % dw 
4 to 6 9/9 100 0.60  15  8.1 na % dw 
6 to 8 6/6 100 0.800 J 18.5  11.8 na % dw 

Fractional % phi 5-6 (15.6-31.2 µm) 

0 to 2 107/107 100 0.8  44  20 na % dw 
2 to 4 76/76 100 0.100 J 41.1  10 na % dw 
4 to 6 9/9 100 0.20  19  9.6 na % dw 
6 to 8 6/6 100 0.500 J 17.1 J 9.30 na % dw 

Fractional % phi 6-7 (7.8-15.6 µm) 

0 to 2 107/107 100 0.7  37.7  20 na % dw 
2 to 4 76/76 100 0.1  32.8  10 na % dw 
4 to 6 9/9 100 0.10  21  8.8 na % dw 
6 to 8 6/6 100 0.600 J 17.9 J 7.00 na % dw 

Fractional % phi 7-8 (3.9-7.8 µm) 

0 to 2 107/107 100 0.6  16  7 na % dw 
2 to 4 76/76 100 0.100 J 17.5  7 na % dw 
4 to 6 9/9 100 0.10  13  5.4 na % dw 
6 to 8 6/6 100 0.600 J 18.2 J 5.65 na % dw 

Fractional % phi 8-9 (1.95-3.9 µm) 

0 to 2 106/107 99 0.3  9.0  4 0.010 % dw 
2 to 4 76/76 100 0.010  11.5  4 na % dw 
4 to 6 9/9 100 0.10  6.0  2.8 na % dw 
6 to 8 6/6 100 0.400 J 12.0 J 3.65 na % dw 

Fractional % phi 9+ (<1.95 µm) 0 to 2 1/1 100 0.100 J 0.100 J 0.100 na % dw 

Fractional % phi 9-10 (0.98-1.95 µm) 

0 to 2 105/107 98 0.1  6.4  3 0.010 % dw 
2 to 4 75/76 99 0.010  9.0  3 0.1 % dw 
4 to 6 9/9 100 0.10  4.0  1.8 na % dw 
6 to 8 6/6 100 0.300 J 6.90 J 2.13 na % dw 



Table E.6.2-2, cont. Subsurface sediment data, 2-ft intervals 

Lower
 Duwamish

 Waterway
 Group

 

Port  of Seattle  /  Ci ty  of Seattle  /  King County /  The Boeing Company  
 

FINAL 
LDW RI: Appendix E 

July 9, 2010 
 Page 201 

 

CHEMICAL 
DEPTH 

INTERVAL 

DETECTION FREQUENCY CONCENTRATION 

RATIO % 
MINIMUM 
DETECT 

MAXIMUM 
DETECT 

CALCULATED 
MEAN 

RL OR  
RANGE OF RLS UNIT 

Fractional % phi 10+ (<0.98 µm) 

0 to 2 107/107 100 0.7  15.8  7 na % dw 
2 to 4 76/76 100 0.400 J 20.2  7 na % dw 
4 to 6 9/9 100 0.60  8.4  4.2 na % dw 
6 to 8 6/6 100 0.300 J 10.9 J 3.55 na % dw 

Fractional % Sieve #10 (2,000-4,750 µm) 
0 to 2 4/6 67 2.0  10  4.0 0.010 % dw 
4 to 6 0/1 0 nd nd 0.0050 0.010 % dw 

Fractional % Sieve 3/8 in. (4,750-9,525 µm) 
0 to 2 3/16 19 0.47 J 12 J 1.3 0.010 % dw 
2 to 4 2/14 14 0.53  0.65  0.089 0.010 % dw 

Fractional % Sieve #4 (>4,750 µm) 
0 to 2 4/6 67 1.0  46  9.8 0.010 % dw 
4 to 6 0/1 0 nd nd 0.0050 0.010 % dw 

Gravel (total calc'd) 
0 to 2 90/103 87 0.030  51  4 nc % dw 
2 to 4 65/68 96 0.010  32.7  4 nc % dw 
4 to 6 7/8 88 0.20  2.8  0.88 nc % dw 

Sand (total calc'd) 

0 to 2 109/109 100 2.8  94.4  33 nc % dw 
2 to 4 81/81 100 2.20  99.2  40 nc % dw 
4 to 6 9/9 100 20.7  97  55 nc % dw 
6 to 8 6/6 100 3.30  42.9  25.1 nc % dw 

Silt (total calc'd) 

0 to 2 109/109 100 3.4  82.8  50 nc % dw 
2 to 4 81/81 100 0.400 J 84.7  40 nc % dw 
4 to 6 9/9 100 1.00  58  32 nc % dw 
6 to 8 6/6 100 2.500 J 61.9 J 33.7 nc % dw 

Clay (total calc'd) 

0 to 2 108/108 100 0.5  29.8  10 nc % dw 
2 to 4 77/77 100 0.1  39.9  10 nc % dw 
4 to 6 9/9 100 0.80  17.6  8.8 nc % dw 
6 to 8 6/6 100 1.000 J 29.8 J 9.33 nc % dw 

Gravel 

0 to 2 1/1 100 24.5  24.5  24.5 na % dw 
2 to 4 4/4 100 0.100 J 1.0  0.4 na % dw 
4 to 6 1/1 100 0.100  0.100  0.100 na % dw 
6 to 8 6/6 100 0.100 J 0.100 J 0.100 na % dw 

Coarse Sand (4,750-2,000 microns) 
2 to 4 3/3 100 0.600  31.7  11.1 na % dw 
4 to 6 1/1 100 1.80  1.80  1.80 na % dw 
6 to 8 6/6 100 0.500  2.80  1.15 na % dw 
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Medium Sand (2,000-425 microns) 
2 to 4 3/3 100 1.60  60.0  21.7 na % dw 
4 to 6 1/1 100 4.80  4.80  4.80 na % dw 
6 to 8 6/6 100 0.900  39.6  8.37 na % dw 

Fine Sand (425-75 microns) 
2 to 4 3/3 100 5.40  65.1  25.6 na % dw 
4 to 6 1/1 100 24.4  24.4  24.4 na % dw 
6 to 8 6/6 100 3.40  47.8  22.4 na % dw 

Fines (percent silt+clay) 

0 to 2 108/108 100 4.7  97.2  64 na % dw 
2 to 4 80/80 100 1.000 J 96.5  56 na % dw 
4 to 6 9/9 100 1.80  76  41 na % dw 
6 to 8 6/6 100 3.500 J 91.7 J 43.1 na % dw 

Conventional parameters                 

Total organic carbon (TOC) 

0 to 2 137/137 100 0.23  3.46  1.9 na % dw 
2 to 4 135/135 100 0.061  9  1.8 na % dw 
4 to 6 60/60 100 0.064  4.01  1 na % dw 
6 to 8 30/30 100 0.059  3.24  1.2 na % dw 
8 to 10 24/24 100 0.13  2.8  1.2 na % dw 

Total solids 

0 to 2 110/110 100 40.00  85.6  60 na % ww 
2 to 4 107/107 100 38.50  85.1  66 na % ww 
4 to 6 60/60 100 47.60  84.25  67 na % ww 
6 to 8 31/31 100 55.50  83.40  69.3 na % ww 
8 to 10 24/24 100 54.58  81.2  68.8 na % ww 

Total solids (preserved) 0 to 2 1/1 100 38.63  38.63  38.63 na % ww 

Total volatile solids 
0 to 2 1/1 100 7.98  7.98  7.98 na % dw 
2 to 4 1/1 100 7.53  7.53  7.53 na % dw 

Sulfides (total) 0 to 2 2/2 100 74 J 4,600  2,300 na mg/kg dw 

Cyanide 
0 to 2 0/1 0 nd nd 0.30 0.60 mg/kg dw 
2 to 4 0/1 0 nd nd 31 61 mg/kg dw 
4 to 6 0/1 0 nd nd 32 63 mg/kg dw 
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Moisture 

0 to 2 23/23 100 23.17  132.1  67.7 na % dw 
2 to 4 3/3 100 25.7  59.3  39.3 na % ww 
2 to 4 43/43 100 19.85  127.0  67 na % dw 
4 to 6 1/1 100 60.0  60.0  60.0 na % ww 
6 to 8 6/6 100 29.1  55.3  44.5 na % ww 

pH 0 to 2 3/3 100 6.8  9.2  8.0 na pH 

Salinity 

0 to 2 2/2 100 25.3  25.5  25.4 na ppt 
2 to 4 2/2 100 25.3  26.2  25.8 na ppt 
4 to 6 1/1 100 25.3  25.3  25.3 na ppt 
6 to 8 1/1 100 25.1  25.1  25.1 na ppt 
8 to 10 1/1 100 25.7  25.7  25.7 na ppt 

Specific Gravity 
0 to 2 23/23 100 2.57  2.73  2.7 na g/cc 
2 to 4 45/45 100 2.06  2.8  2.6 na g/cc 
6 to 8 1/1 100 2.6  2.6  2.6 na g/cc 

Conductivity 

0 to 2 2/2 100 40,200  40,400  40,300 na umhos/cm 
2 to 4 2/2 100 39,900  41,400  40,700 na umhos/cm 
4 to 6 1/1 100 40,000  40,000  40,000 na umhos/cm 
6 to 8 1/1 100 39,600  39,600  39,600 na umhos/cm 
8 to 10 1/1 100 40,700  40,700  40,700 na umhos/cm 

Volatile organic compounds                 

1,1,1,2-Tetrachloroethane 

0 to 2 0/1 0 nd nd 0.85 1.7 µg/kg dw 
2 to 4 0/1 0 nd nd 0.80 1.6 µg/kg dw 
4 to 6 0/1 0 nd nd 0.85 1.7 µg/kg dw 
6 to 8 0/1 0 nd nd 0.80 1.6 µg/kg dw 
8 to 10 0/1 0 nd nd 0.550 1.10 µg/kg dw 

1,1,1-Trichloroethane 

0 to 2 0/2 0 nd nd 0.88 1.7 – 1.8 µg/kg dw 
2 to 4 0/1 0 nd nd 0.80 1.6 µg/kg dw 
4 to 6 0/1 0 nd nd 0.85 1.7 µg/kg dw 
6 to 8 0/1 0 nd nd 0.80 1.6 µg/kg dw 
8 to 10 0/1 0 nd nd 0.550 1.10 µg/kg dw 
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1,1,2,2-Tetrachloroethane 

0 to 2 0/2 0 nd nd 0.88 1.7 – 1.8 µg/kg dw 
2 to 4 0/1 0 nd nd 0.80 1.6 µg/kg dw 
4 to 6 0/1 0 nd nd 0.85 1.7 µg/kg dw 
6 to 8 0/1 0 nd nd 0.80 1.6 µg/kg dw 
8 to 10 0/1 0 nd nd 0.550 1.10 µg/kg dw 

1,1,2-Trichloroethane 

0 to 2 0/2 0 nd nd 0.88 1.7 – 1.8 µg/kg dw 
2 to 4 0/1 0 nd nd 0.80 1.6 µg/kg dw 
4 to 6 0/1 0 nd nd 0.85 1.7 µg/kg dw 
6 to 8 0/1 0 nd nd 0.80 1.6 µg/kg dw 
8 to 10 0/1 0 nd nd 0.550 1.10 µg/kg dw 

1,1,2-Trichlorotrifluoroethane 

0 to 2 0/2 0 nd nd 1.7 3.3 – 3.5 µg/kg dw 
2 to 4 0/1 0 nd nd 1.6 3.1 µg/kg dw 
4 to 6 0/1 0 nd nd 1.7 3.3 µg/kg dw 
6 to 8 0/1 0 nd nd 1.7 3.3 µg/kg dw 
8 to 10 0/1 0 nd nd 1.10 2.20 µg/kg dw 

1,1-Dichloroethane 

0 to 2 0/2 0 nd nd 0.88 1.7 – 1.8 µg/kg dw 
2 to 4 0/1 0 nd nd 0.80 1.6 µg/kg dw 
4 to 6 0/1 0 nd nd 0.85 1.7 µg/kg dw 
6 to 8 0/1 0 nd nd 0.80 1.6 µg/kg dw 
8 to 10 0/1 0 nd nd 0.550 1.10 µg/kg dw 

1,1-Dichloroethene 

0 to 2 0/2 0 nd nd 0.88 1.7 – 1.8 µg/kg dw 
2 to 4 0/1 0 nd nd 0.80 1.6 µg/kg dw 
4 to 6 0/1 0 nd nd 0.85 1.7 µg/kg dw 
6 to 8 0/1 0 nd nd 0.80 1.6 µg/kg dw 
8 to 10 0/1 0 nd nd 0.550 1.10 µg/kg dw 

1,1-Dichloropropene 

0 to 2 0/1 0 nd nd 0.85 1.7 µg/kg dw 
2 to 4 0/1 0 nd nd 0.80 1.6 µg/kg dw 
4 to 6 0/1 0 nd nd 0.85 1.7 µg/kg dw 
6 to 8 0/1 0 nd nd 0.80 1.6 µg/kg dw 
8 to 10 0/1 0 nd nd 0.550 1.10 µg/kg dw 
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1,2,3-Trichlorobenzene 

0 to 2 0/1 0 nd nd 4.2 8.3 µg/kg dw 
2 to 4 0/1 0 nd nd 3.9 7.8 µg/kg dw 
4 to 6 0/1 0 nd nd 4.2 8.3 µg/kg dw 
6 to 8 0/1 0 nd nd 4.1 8.2 µg/kg dw 
8 to 10 0/1 0 nd nd 2.70 5.40 µg/kg dw 

1,2,3-Trichloropropane 

0 to 2 0/1 0 nd nd 1.7 3.3 µg/kg dw 
2 to 4 0/1 0 nd nd 1.6 3.1 µg/kg dw 
4 to 6 0/1 0 nd nd 1.7 3.3 µg/kg dw 
6 to 8 0/1 0 nd nd 1.7 3.3 µg/kg dw 
8 to 10 0/1 0 nd nd 1.10 2.20 µg/kg dw 

1,2,4-Trimethylbenzene 

0 to 2 0/1 0 nd nd 0.85 1.7 µg/kg dw 
2 to 4 0/1 0 nd nd 0.80 1.6 µg/kg dw 
4 to 6 0/1 0 nd nd 0.85 1.7 µg/kg dw 
6 to 8 0/1 0 nd nd 0.80 1.6 µg/kg dw 
8 to 10 1/1 50 420  420  0.550 1.10 µg/kg dw 

1,2-Dibromo-3-chloropropane 

0 to 2 0/1 0 nd nd 4.2 8.3 µg/kg dw 
2 to 4 0/1 0 nd nd 3.9 7.8 µg/kg dw 
4 to 6 0/1 0 nd nd 4.2 8.3 µg/kg dw 
6 to 8 0/1 0 nd nd 4.1 8.2 µg/kg dw 
8 to 10 0/1 0 nd nd 2.70 5.40 µg/kg dw 

1,2-Dibromoethane (EDB) 

0 to 2 0/1 0 nd nd 0.85 1.7 µg/kg dw 
2 to 4 0/1 0 nd nd 0.80 1.6 µg/kg dw 
4 to 6 0/1 0 nd nd 0.85 1.7 µg/kg dw 
6 to 8 0/1 0 nd nd 0.80 1.6 µg/kg dw 
8 to 10 0/1 0 nd nd 0.550 1.10 µg/kg dw 

1,2-Dichloroethane 

0 to 2 0/2 0 nd nd 0.88 1.7 – 1.8 µg/kg dw 
2 to 4 0/1 0 nd nd 0.80 1.6 µg/kg dw 
4 to 6 0/1 0 nd nd 0.85 1.7 µg/kg dw 
6 to 8 0/1 0 nd nd 0.80 1.6 µg/kg dw 
8 to 10 0/1 0 nd nd 0.550 1.10 µg/kg dw 
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1,2-Dichloropropane 

0 to 2 0/2 0 nd nd 0.88 1.7 – 1.8 µg/kg dw 
2 to 4 0/1 0 nd nd 0.80 1.6 µg/kg dw 
4 to 6 0/1 0 nd nd 0.85 1.7 µg/kg dw 
6 to 8 0/1 0 nd nd 0.80 1.6 µg/kg dw 
8 to 10 0/1 0 nd nd 0.550 1.10 µg/kg dw 

1,3,5-Trimethylbenzene 

0 to 2 0/1 0 nd nd 0.85 1.7 µg/kg dw 
2 to 4 0/1 0 nd nd 0.80 1.6 µg/kg dw 
4 to 6 0/1 0 nd nd 0.85 1.7 µg/kg dw 
6 to 8 0/1 0 nd nd 0.80 1.6 µg/kg dw 
8 to 10 1/1 0 nd nd 0.550 1.10 µg/kg dw 

1,3-Dichloropropane 

0 to 2 0/1 0 nd nd 0.85 1.7 µg/kg dw 
2 to 4 0/1 0 nd nd 0.80 1.6 µg/kg dw 
4 to 6 0/1 0 nd nd 0.85 1.7 µg/kg dw 
6 to 8 0/1 0 nd nd 0.80 1.6 µg/kg dw 
8 to 10 0/1 0 nd nd 0.550 1.10 µg/kg dw 

2,2-Dichloropropane 

0 to 2 0/1 0 nd nd 0.85 1.7 µg/kg dw 
2 to 4 0/1 0 nd nd 0.80 1.6 µg/kg dw 
4 to 6 0/1 0 nd nd 0.85 1.7 µg/kg dw 
6 to 8 0/1 0 nd nd 0.80 1.6 µg/kg dw 
8 to 10 0/1 0 nd nd 0.550 1.10 µg/kg dw 

2-Chloroethyl vinyl ether 

0 to 2 0/2 0 nd nd 4.3 8.3 – 8.8 µg/kg dw 
2 to 4 0/1 0 nd nd 3.9 7.8 µg/kg dw 
4 to 6 0/1 0 nd nd 4.2 8.3 µg/kg dw 
6 to 8 0/1 0 nd nd 4.1 8.2 µg/kg dw 
8 to 10 0/1 0 nd nd 2.70 5.40 µg/kg dw 

2-Chlorotoluene 

0 to 2 0/1 0 nd nd 0.85 1.7 µg/kg dw 
2 to 4 0/1 0 nd nd 0.80 1.6 µg/kg dw 
4 to 6 0/1 0 nd nd 0.85 1.7 µg/kg dw 
6 to 8 0/1 0 nd nd 0.80 1.6 µg/kg dw 
8 to 10 0/1 0 nd nd 0.550 1.10 µg/kg dw 



Table E.6.2-2, cont. Subsurface sediment data, 2-ft intervals 

Lower
 Duwamish

 Waterway
 Group

 

Port  of Seattle  /  Ci ty  of Seattle  /  King County /  The Boeing Company  
 

FINAL 
LDW RI: Appendix E 

July 9, 2010 
 Page 207 

 

CHEMICAL 
DEPTH 

INTERVAL 

DETECTION FREQUENCY CONCENTRATION 

RATIO % 
MINIMUM 
DETECT 

MAXIMUM 
DETECT 

CALCULATED 
MEAN 

RL OR  
RANGE OF RLS UNIT 

2-Hexanone 

0 to 2 0/2 0 nd nd 4.3 8.3 – 8.8 µg/kg dw 
2 to 4 0/1 0 nd nd 3.9 7.8 µg/kg dw 
4 to 6 0/1 0 nd nd 4.2 8.3 µg/kg dw 
6 to 8 0/1 0 nd nd 4.1 8.2 µg/kg dw 
8 to 10 0/1 0 nd nd 2.70 5.40  µg/kg dw 

4-Chlorotoluene 

0 to 2 0/1 0 nd nd 0.85 1.7 µg/kg dw 
2 to 4 0/1 0 nd nd 0.80 1.6 µg/kg dw 
4 to 6 0/1 0 nd nd 0.85 1.7 µg/kg dw 
6 to 8 0/1 0 nd nd 0.80 1.6 µg/kg dw 
8 to 10 0/1 0 nd nd 0.550 1.10 µg/kg dw 

Acetone 

0 to 2 1/2 50 50  50  31 25 µg/kg dw 
2 to 4 1/1 100 40  40  40 na µg/kg dw 
4 to 6 1/1 100 100  100  97 na µg/kg dw 
6 to 8 1/1 100 160  160  160 na µg/kg dw 
8 to 10 1/1 100 39.00  39.00 39.00 na µg/kg dw 

Acrolein 

0 to 2 0/1 0 nd nd 42 83 µg/kg dw 
2 to 4 0/1 0 nd nd 39 78 µg/kg dw 
4 to 6 0/1 0 nd nd 42 83 µg/kg dw 
6 to 8 0/1 0 nd nd 41 82 µg/kg dw 
8 to 10 0/1 0 nd nd 27.00 54.00 µg/kg dw 

Acrylonitrile 

0 to 2 0/1 0 nd nd 4.2 8.3 µg/kg dw 
2 to 4 0/1 0 nd nd 3.9 7.8 µg/kg dw 
4 to 6 0/1 0 nd nd 4.2 8.3 µg/kg dw 
6 to 8 0/1 0 nd nd 4.1 8.2 µg/kg dw 
8 to 10 0/1 0 nd nd 2.70 5.40 µg/kg dw 

Benzene 

0 to 2 0/2 0 nd nd 0.88 1.7 – 1.8 µg/kg dw 
2 to 4 0/1 0 nd nd 0.80 1.6 µg/kg dw 
4 to 6 0/1 0 nd nd 0.85 1.7 µg/kg dw 
6 to 8 1/1 100 4.4  4.4  4.4 na µg/kg dw 
8 to 10 0/1 nd nd nd 0.550 1.10 µg/kg dw 
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Bromobenzene 

0 to 2 0/1 0 nd nd 0.85 1.7 µg/kg dw 
2 to 4 0/1 0 nd nd 0.80 1.6 µg/kg dw 
4 to 6 0/1 0 nd nd 0.85 1.7 µg/kg dw 
6 to 8 0/1 0 nd nd 0.80 1.6 µg/kg dw 
8 to 10 0/1 0 nd nd 0.550 1.10 µg/kg dw 

Bromochloromethane 

0 to 2 0/1 0 nd nd 0.85 1.7 µg/kg dw 
2 to 4 0/1 0 nd nd 0.80 1.6 µg/kg dw 
4 to 6 0/1 0 nd nd 0.85 1.7 µg/kg dw 
6 to 8 0/1 0 nd nd 0.80 1.6 µg/kg dw 
8 to 10 0/1 0 nd nd 0.550 1.10 µg/kg dw 

Bromodichloromethane 

0 to 2 0/2 0 nd nd 0.88 1.7 – 1.8 µg/kg dw 
2 to 4 0/1 0 nd nd 0.80 1.6 µg/kg dw 
4 to 6 0/1 0 nd nd 0.85 1.7 µg/kg dw 
6 to 8 0/1 0 nd nd 0.80 1.6 µg/kg dw 
8 to 10 0/1 0 nd nd 0.550 1.10 µg/kg dw 

Bromoethane 

0 to 2 0/1 0 nd nd 1.7 3.3 µg/kg dw 
2 to 4 0/1 0 nd nd 1.6 3.1 µg/kg dw 
4 to 6 0/1 0 nd nd 1.7 3.3 µg/kg dw 
6 to 8 0/1 0 nd nd 1.7 3.3 µg/kg dw 
8 to 10 0/1 0 nd nd 1.10 2.20 µg/kg dw 

Bromoform 

0 to 2 0/2 0 nd nd 0.88 1.7 – 1.8 µg/kg dw 
2 to 4 0/1 0 nd nd 0.80 1.6 µg/kg dw 
4 to 6 0/1 0 nd nd 0.85 1.7 µg/kg dw 
6 to 8 0/1 0 nd nd 0.80 1.6 µg/kg dw 
8 to 10 0/1 0 nd nd 0.550 1.10 µg/kg dw 

Bromomethane 

0 to 2 0/2 0 nd nd 1.3 1.7 – 3.5 µg/kg dw 
2 to 4 0/1 0 nd nd 0.80 1.6 µg/kg dw 
4 to 6 0/1 0 nd nd 0.85 1.7 µg/kg dw 
6 to 8 0/1 0 nd nd 0.80 1.6 µg/kg dw 
8 to 10 0/1 0 nd nd 0.550 1.10 µg/kg dw 
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Carbon disulfide 

0 to 2 ½ 50 4.0  4.0  2.5 1.8 µg/kg dw 
2 to 4 1/1 100 4.7  4.7  4.7 na µg/kg dw 
4 to 6 1/1 100 2.2  2.2  2.2 na µg/kg dw 
6 to 8 1/1 100 2.8  2.8  2.8 na µg/kg dw 
8 to 10 1/1 100 2.20  2.20  2.20 na µg/kg dw 

Carbon tetrachloride 

0 to 2 0/2 0 nd nd 0.88 1.7 – 1.8 µg/kg dw 
2 to 4 0/1 0 nd nd 0.80 1.6 µg/kg dw 
4 to 6 0/1 0 nd nd 0.85 1.7 µg/kg dw 
6 to 8 0/1 0 nd nd 0.80 1.6 µg/kg dw 
8 to 10 0/1 0 nd nd 0.550 1.10  µg/kg dw 

Chlorobenzene 

0 to 2 0/2 0 nd nd 0.88 1.7 – 1.8 µg/kg dw 
2 to 4 0/1 0 nd nd 0.80 1.6 µg/kg dw 
4 to 6 0/1 0 nd nd 0.85 1.7 µg/kg dw 
6 to 8 0/1 0 nd nd 0.80 1.6 µg/kg dw 
8 to 10 0/1 0 nd nd 0.550 1.10 µg/kg dw 

Chloroethane 

0 to 2 0/2 0 nd nd 1.3 1.7 – 3.5 µg/kg dw 
2 to 4 0/1 0 nd nd 0.80 1.6 µg/kg dw 
4 to 6 0/1 0 nd nd 0.85 1.7 µg/kg dw 
6 to 8 0/1 0 nd nd 0.80 1.6 µg/kg dw 
8 to 10 0/1 0 nd nd 0.550 1.10 µg/kg dw 

Chloroform 

0 to 2 ½ 50 1.8  1.8  1.3 1.7 µg/kg dw 
2 to 4 0/1 0 nd nd 0.80 1.6 µg/kg dw 
4 to 6 0/1 0 nd nd 0.85 1.7 µg/kg dw 
6 to 8 0/1 0 nd nd 0.80 1.6 µg/kg dw 
8 to 10 0/1 nd nd nd 0.550 1.10 µg/kg dw 

Chloromethane 

0 to 2 0/2 0 nd nd 1.3 1.7 – 3.5 µg/kg dw 
2 to 4 0/1 0 nd nd 0.80 1.6 µg/kg dw 
4 to 6 0/1 0 nd nd 0.85 1.7 µg/kg dw 
6 to 8 0/1 0 nd nd 0.80 1.6 µg/kg dw 
8 to 10 0/1 0 nd nd 0.550 1.10  µg/kg dw 
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cis-1,2-Dichloroethene 

0 to 2 0/2 0 nd nd 0.88 1.7 – 1.8 µg/kg dw 
2 to 4 0/1 0 nd nd 0.80 1.6 µg/kg dw 
4 to 6 0/1 0 nd nd 0.85 1.7 µg/kg dw 
6 to 8 1/1 100 5.2  5.2  5.2 na µg/kg dw 
8 to 10 0/1 nd nd nd 0.550 1.10 µg/kg dw 

cis-1,3-Dichloropropene 

0 to 2 0/2 0 nd nd 0.88 1.7 – 1.8 µg/kg dw 
2 to 4 0/1 0 nd nd 0.80 1.6 µg/kg dw 
4 to 6 0/1 0 nd nd 0.85 1.7 µg/kg dw 
6 to 8 0/1 0 nd nd 0.80 1.6 µg/kg dw 
8 to 10 0/1 0 nd nd 0.550 1.10 µg/kg dw 

p-Cymene 

0 to 2 0/1 0 nd nd 0.85 1.7 µg/kg dw 
2 to 4 0/1 0 nd nd 0.80 1.6 µg/kg dw 
4 to 6 0/1 0 nd nd 0.85 1.7 µg/kg dw 
6 to 8 0/1 0 nd nd 0.80 1.6 µg/kg dw 
8 to 10 1/1 100 15.00  15.00 15.00 na µg/kg dw 

Dibromochloromethane 

0 to 2 0/2 0 nd nd 0.88 1.7 – 1.8 µg/kg dw 
2 to 4 0/1 0 nd nd 0.80 1.6 µg/kg dw 
4 to 6 0/1 0 nd nd 0.85 1.7 µg/kg dw 
6 to 8 0/1 0 nd nd 0.80 1.6 µg/kg dw 
8 to 10 0/1 0 nd nd 0.550 1.10  µg/kg dw 

Dibromomethane 

0 to 2 0/1 0 nd nd 0.85 1.7 µg/kg dw 
2 to 4 0/1 0 nd nd 0.80 1.6 µg/kg dw 
4 to 6 0/1 0 nd nd 0.85 1.7 µg/kg dw 
6 to 8 0/1 0 nd nd 0.80 1.6 µg/kg dw 
8 to 10 0/1 0 nd nd 0.550 1.10  µg/kg dw 

Dichloromethane 

0 to 2 0/2 0 nd nd 1.8 3.3 – 4.0 µg/kg dw 
2 to 4 0/1 0 nd nd 1.6 3.1 µg/kg dw 
4 to 6 0/1 0 nd nd 1.7 3.3 µg/kg dw 
6 to 8 0/1 0 nd nd 1.7 3.3 µg/kg dw 
8 to 10 0/1 0 nd nd 1.10 2.20  µg/kg dw 
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Ethylbenzene 

0 to 2 0/3 0 nd nd 0.93 1.7 – 2.1 µg/kg dw 
2 to 4 0/1 0 nd nd 0.80 1.6 µg/kg dw 
4 to 6 0/1 0 nd nd 0.85 1.7 µg/kg dw 
6 to 8 0/1 0 nd nd 0.80 1.6 µg/kg dw 
8 to 10 0/1 0 nd nd 0.550 1.10 µg/kg dw 

Iodomethane 

0 to 2 0/1 0 nd nd 0.85 1.7 µg/kg dw 
2 to 4 0/1 0 nd nd 0.80 1.6 µg/kg dw 
4 to 6 0/1 0 nd nd 0.85 1.7 µg/kg dw 
6 to 8 0/1 0 nd nd 0.80 1.6 µg/kg dw 
8 to 10 0/1 0 nd nd 0.550 1.10 µg/kg dw 

Isopropylbenzene 

0 to 2 0/1 0 nd nd 0.85 1.7 µg/kg dw 
2 to 4 0/1 0 nd nd 0.80 1.6 µg/kg dw 
4 to 6 0/1 0 nd nd 0.85 1.7 µg/kg dw 
6 to 8 0/1 0 nd nd 0.80 1.6 µg/kg dw 
8 to 10 0/1 0 nd nd 0.550 1.10 µg/kg dw 

Methyl ethyl ketone 

0 to 2 1/2 50 17  17  11 8.8 µg/kg dw 
2 to 4 1/1 100 12  12  12 na µg/kg dw 
4 to 6 1/1 100 27  27  27 na µg/kg dw 
6 to 8 1/1 100 40  40  40 na µg/kg dw 
8 to 10 0/1 0 nd nd 2.70 5.40 µg/kg dw 

n-Butylbenzene 

0 to 2 0/1 0 nd nd 0.85 1.7 µg/kg dw 
2 to 4 0/1 0 nd nd 0.80 1.6 µg/kg dw 
4 to 6 0/1 0 nd nd 0.85 1.7 µg/kg dw 
6 to 8 0/1 0 nd nd 0.80 1.6 µg/kg dw 
8 to 10 0/1 0 nd nd 0.550 1.10 µg/kg dw 

n-Propylbenzene 

0 to 2 0/1 0 nd nd 0.85 1.7 µg/kg dw 
2 to 4 0/1 0 nd nd 0.80 1.6 µg/kg dw 
4 to 6 0/1 0 nd nd 0.85 1.7 µg/kg dw 
6 to 8 0/1 0 nd nd 0.80 1.6 µg/kg dw 
8 to 10 0/1 0 nd  nd 0.550 1.10 µg/kg dw 
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sec-Butylbenzene 

0 to 2 0/1 0 nd nd 0.85 1.7 µg/kg dw 
2 to 4 0/1 0 nd nd 0.80 1.6 µg/kg dw 
4 to 6 0/1 0 nd nd 0.85 1.7 µg/kg dw 
6 to 8 0/1 0 nd nd 0.80 1.6 µg/kg dw 
8 to 10 0/1 0 nd  nd 0.550 1.10 µg/kg dw 

Styrene 

0 to 2 0/2 0 nd nd 0.88 1.7 – 1.8 µg/kg dw 
2 to 4 0/1 0 nd nd 0.80 1.6 µg/kg dw 
4 to 6 0/1 0 nd nd 0.85 1.7 µg/kg dw 
6 to 8 0/1 0 nd nd 0.80 1.6 µg/kg dw 
8 to 10 0/1 0 nd nd 0.550 1.10 µg/kg dw 

tert-Butylbenzene 

0 to 2 0/1 0 nd nd 0.85 1.7 µg/kg dw 
2 to 4 0/1 0 nd nd 0.80 1.6 µg/kg dw 
4 to 6 0/1 0 nd nd 0.85 1.7 µg/kg dw 
6 to 8 0/1 0 nd nd 0.80 1.6 µg/kg dw 
8 to 10 0/1 0 nd nd 0.550 1.10 µg/kg dw 

Tetrachloroethene 

0 to 2 0/3 0 nd nd 0.93 1.7 – 2.1 µg/kg dw 
2 to 4 0/1 0 nd nd 0.80 1.6 µg/kg dw 
4 to 6 0/1 0 nd nd 0.85 1.7 µg/kg dw 
6 to 8 0/1 0 nd nd 0.80 1.6 µg/kg dw 
8 to 10 0/1 0 nd nd 0.550 1.10  µg/kg dw 

Toluene 

0 to 2 0/2 0 nd nd 0.88 1.7 – 1.8 µg/kg dw 
2 to 4 0/1 0 nd nd 0.80 1.6 µg/kg dw 
4 to 6 0/1 0 nd nd 0.85 1.7 µg/kg dw 
6 to 8 1/1 100 1.9  1.9  1.9 na µg/kg dw 
8 to 10 0/1 0 nd nd 0.550 1.10 µg/kg dw 

trans-1,2-Dichloroethene 

0 to 2 0/2 0 nd nd 0.88 1.7 – 1.8 µg/kg dw 
2 to 4 0/1 0 nd nd 0.80 1.6 µg/kg dw 
4 to 6 0/1 0 nd nd 0.85 1.7 µg/kg dw 
6 to 8 0/1 0 nd nd 0.80 1.6 µg/kg dw 
8 to 10 0/1 0 nd nd 0.550 1.10 µg/kg dw 
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trans-1,3-Dichloropropene 

0 to 2 0/2 0 nd nd 0.88 1.7 – 1.8 µg/kg dw 
2 to 4 0/1 0 nd nd 0.80 1.6 µg/kg dw 
4 to 6 0/1 0 nd nd 0.85 1.7 µg/kg dw 
6 to 8 0/1 0 nd nd 0.80 1.6 µg/kg dw 
8 to 10 0/1 0 nd nd 0.550 1.10  µg/kg dw 

trans-1,4-Dichloro-2-butene 

0 to 2 0/1 0 nd nd 4.2 8.3 µg/kg dw 
2 to 4 0/1 0 nd nd 3.9 7.8 µg/kg dw 
4 to 6 0/1 0 nd nd 4.2 8.3 µg/kg dw 
6 to 8 0/1 0 nd nd 4.1 8.2 µg/kg dw 
8 to 10 0/1 0 nd nd 2.70 5.40 µg/kg dw 

Trichloroethene 

0 to 2 0/3 0 nd nd 0.93 1.7 – 2.1 µg/kg dw 
2 to 4 0/1 0 nd nd 0.80 1.6 µg/kg dw 
4 to 6 0/1 0 nd nd 0.85 1.7 µg/kg dw 
6 to 8 0/1 0 nd nd 0.80 1.6 µg/kg dw 
8 to 10 0/1 0 nd nd 0.550 1.10  µg/kg dw 

Trichlorofluoromethane 

0 to 2 0/2 0 nd nd 1.3 1.7 – 3.5 µg/kg dw 
2 to 4 0/1 0 nd nd 0.80 1.6 µg/kg dw 
4 to 6 0/1 0 nd nd 0.85 1.7 µg/kg dw 
6 to 8 0/1 0 nd nd 0.80 1.6 µg/kg dw 
8 to 10 0/1 0 nd nd 0.550 1.10  µg/kg dw 

Vinyl acetate 

0 to 2 0/2 0 nd nd 4.3 8.3 – 8.8 µg/kg dw 
2 to 4 0/1 0 nd nd 3.9 7.8 µg/kg dw 
4 to 6 0/1 0 nd nd 4.2 8.3 µg/kg dw 
6 to 8 0/1 0 nd nd 4.1 8.2 µg/kg dw 
8 to 10 0/1 0 nd nd 2.70 5.40  µg/kg dw 

Vinyl chloride 

0 to 2 0/2 0 nd nd 1.3 1.7 – 3.5 µg/kg dw 
2 to 4 0/1 0 nd nd 0.80 1.6 µg/kg dw 
4 to 6 0/1 0 nd nd 0.85 1.7 µg/kg dw 
6 to 8 1/1 100 29  29  29 na µg/kg dw 
8 to 10 0/1 0 nd nd 0.550 1.10 µg/kg dw 
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Xylene (ortho) 

0 to 2 0/3 0 nd nd 0.93 1.7 – 2.1 µg/kg dw 
2 to 4 0/1 0 nd nd 0.80 1.6 µg/kg dw 
4 to 6 0/1 0 nd nd 0.85 1.7 µg/kg dw 
6 to 8 0/1 0 nd nd 0.80 1.6 µg/kg dw 
8 to 10 0/1 0 nd nd 0.550 1.10 µg/kg dw 

Xylene (meta & para) 

0 to 2 0/3 0 nd nd 0.93 1.7 – 2.1 µg/kg dw 
2 to 4 0/1 0 nd nd 0.80 1.6 µg/kg dw 
4 to 6 0/1 0 nd nd 0.85 1.7 µg/kg dw 
6 to 8 0/1 0 nd nd 0.80 1.6 µg/kg dw 

Total Xylenes (calc'd) 

0 to 2 0/3 0 nd nd 0.93 nc µg/kg dw 
2 to 4 0/1 0 nd nd 0.80 nc µg/kg dw 
4 to 6 0/1 0 nd nd 0.85 nc µg/kg dw 
6 to 8 0/1 0 nd nd 0.80 nc µg/kg dw 
8 to 10 0/2 0 nd nd 0.550 nc µg/kg dw 

Dioxins/furans                 

2,3,7,8-TCDD 

0 to 2 8/8 100 0.325  1.88  0.678 na ng/kg dw 
2 to 4 7/8 88 0.302  0.920  0.550 0.0440 ng/kg dw 
4 to 6 1/1 100 0.890 J 0.890 J 0.890 na ng/kg dw 
6 to 8 1/1 100 3.36  3.36  3.36 na ng/kg dw 
8 to 10 1/1 100 0.324  0.324  0.324 na ng/kg dw 

1,2,3,7,8-PeCDD 

0 to 2 8/8 100 0.474 J 3.78  1.85 na ng/kg dw 
2 to 4 6/8 75 1.15  2.69  1.62 0.0440 – 0.0471 ng/kg dw 
4 to 6 1/1 100 3.61  3.61  3.61 na ng/kg dw 
6 to 8 1/1 100 10.5  10.5  10.5 na ng/kg dw 
8 to 10 1/1 100 1.07  1.07  1.07 na ng/kg dw 

1,2,3,4,7,8-HxCDD 

0 to 2 8/8 100 0.80 J 6.08  3.12 na ng/kg dw 
2 to 4 6/8 75 1.53  3.90  2.20 0.0440 – 0.0471 ng/kg dw 
4 to 6 1/1 100 7.19 J 7.19 J 7.19 na ng/kg dw 
6 to 8 1/1 100 11.2  11.2  11.2 na ng/kg dw 
8 to 10 1/1 100 0.700 J 0.700 J 0.700 na ng/kg dw 
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1,2,3,6,7,8-HxCDD 

0 to 2 8/8 100 3.50 J 37.7  18.7 na ng/kg dw 
2 to 4 7/8 88 0.103 J 24.4  14.8 0.0471 ng/kg dw 
4 to 6 1/1 100 169  169  169 na ng/kg dw 
6 to 8 1/1 100 184  184  184 na ng/kg dw 
8 to 10 1/1 100 4.62  4.62  4.62 na ng/kg dw 

1,2,3,7,8,9-HxCDD 

0 to 2 8/8 100 2.88 J 18.6  10.1 na ng/kg dw 
2 to 4 6/8 75 6.53  13.5  8.14 0.0471 – 0.0660 ng/kg dw 
4 to 6 1/1 100 23.7  23.7  23.7 na ng/kg dw 
6 to 8 1/1 100 52.3  52.3  52.3 na ng/kg dw 
8 to 10 1/1 100 2.24  2.24  2.24 na ng/kg dw 

1,2,3,4,6,7,8-HpCDD 

0 to 2 8/8 100 100  924  515 na ng/kg dw 
2 to 4 7/8 88 2.56  732  419 0.307 ng/kg dw 
4 to 6 1/1 100 4,930  4,930  4,930 na ng/kg dw 
6 to 8 1/1 100 5,930  5,930  5,930 na ng/kg dw 
8 to 10 1/1 100 72.4  72.4  72.4 na ng/kg dw 

OCDD 

0 to 2 8/8 100 970  8,220  4,460 na ng/kg dw 
2 to 4 8/8 100 2.92  7,140  3,830 na ng/kg dw 
4 to 6 1/1 100 36,300  36,300  36,300 na ng/kg dw 
6 to 8 1/1 100 62,000  62,000  62,000 na ng/kg dw 
8 to 10 1/1 100 453  453  453 na ng/kg dw 

2,3,7,8-TCDF 

0 to 2 7/8 88 0.0740 J 6.09  1.59 0.621 ng/kg dw 
2 to 4 4/8 50 1.17  1.66  0.868 0.0440 – 1.26 ng/kg dw 
4 to 6 1/1 100 4.02  4.02  4.02 na ng/kg dw 
6 to 8 1/1 100 3.32  3.32  3.32 na ng/kg dw 
8 to 10 1/1 100 1.44  1.44  1.44 na ng/kg dw 

1,2,3,7,8-PeCDF 

0 to 2 8/8 100 0.410 J 4.40  1.69 na ng/kg dw 
2 to 4 6/8 75 0.961  2.47  1.17 0.0440 – 0.0471 ng/kg dw 
4 to 6 1/1 100 18.1  18.1  18.1 na ng/kg dw 
6 to 8 1/1 100 3.24  3.24  3.24 na ng/kg dw 
8 to 10 1/1 100 1.19  1.19  1.19 na ng/kg dw 
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2,3,4,7,8-PeCDF 

0 to 2 8/8 100 0.61 J 17.6  5.27 na ng/kg dw 
2 to 4 7/8 88 0.0670 J 7.65  3.09 0.0471 ng/kg dw 
4 to 6 1/1 100 61.8  61.8  61.8 na ng/kg dw 
6 to 8 1/1 100 5.92  5.92  5.92 na ng/kg dw 
8 to 10 1/1 100 2.74  2.74  2.74 na ng/kg dw 

1,2,3,4,7,8-HxCDF 

0 to 2 8/8 100 2.72 J 77  21.0 na ng/kg dw 
2 to 4 7/8 88 0.176 J 52.1  16.0 0.0471 ng/kg dw 
4 to 6 1/1 100 467  467  467 na ng/kg dw 
6 to 8 1/1 100 40.6  40.6  40.6 na ng/kg dw 
8 to 10 1/1 100 2.88  2.88  2.88 na ng/kg dw 

1,2,3,6,7,8-HxCDF 

0 to 2 8/8 100 0.80 J 12.3 J 5.09 na ng/kg dw 
2 to 4 6/8 75 2.89  9.78  3.86 0.0440 – 0.0471 ng/kg dw 
4 to 6 1/1 100 76.0  76.0  76.0 na ng/kg dw 
6 to 8 1/1 100 12.7  12.7  12.7 na ng/kg dw 
8 to 10 1/1 100 2.71  2.71  2.71 na ng/kg dw 

1,2,3,7,8,9-HxCDF 

0 to 2 6/8 75 0.239 J 2.36  0.537 0.047 – 0.113 ng/kg dw 
2 to 4 5/8 62 0.217 J 0.413 J 0.397 0.0440 – 3.02 ng/kg dw 
4 to 6 1/1 100 8.02  8.02  8.02 na ng/kg dw 
6 to 8 1/1 100 0.983 J 0.983 J 0.983 na ng/kg dw 
8 to 10 1/1 100 0.128 J 0.128 J 0.128 na ng/kg dw 

2,3,4,6,7,8-HxCDF 

0 to 2 8/8 100 0.58 J 6.29  2.91 na ng/kg dw 
2 to 4 6/8 75 2.15  4.87  2.40 0.0440 – 0.0471 ng/kg dw 
4 to 6 1/1 100 28.2  28.2  28.2 na ng/kg dw 
6 to 8 1/1 100 9.77  9.77  9.77 na ng/kg dw 
8 to 10 1/1 100 2.99  2.99  2.99 na ng/kg dw 

1,2,3,4,6,7,8-HpCDF 

0 to 2 8/8 100 18.6  273  121 na ng/kg dw 
2 to 4 7/8 88 0.743 J 314  97.3 0.0471 ng/kg dw 
4 to 6 1/1 100 2,490  2,490  2,490 na ng/kg dw 
6 to 8 1/1 100 873  873  873 na ng/kg dw 
8 to 10 1/1 100 65.0  65.0  65.0 na ng/kg dw 
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1,2,3,4,7,8,9-HpCDF 

0 to 2 8/8 100 1.19 J 33.8  11.8 na ng/kg dw 
2 to 4 6/8 75 5.17  33.0  9.32 0.0471 – 0.0930 ng/kg dw 
4 to 6 1/1 100 299  299  299 na ng/kg dw 
6 to 8 1/1 100 63.4  63.4  63.4 na ng/kg dw 
8 to 10 1/1 100 1.88  1.88  1.88 na ng/kg dw 

OCDF 

0 to 2 8/8 100 51.7  1,050  416 na ng/kg dw 
2 to 4 8/8 100 0.0875 J 1,410  349 na ng/kg dw 
4 to 6 1/1 100 13,500  13,500  13,500 na ng/kg dw 
6 to 8 1/1 100 4,420  4,420  4,420 na ng/kg dw 
8 to 10 1/1 100 148  148  148 na ng/kg dw 

Dioxin/furan TEQ - Bird 

0 to 2 8/8 100 2.80 J 43.0 J 16.2 na ng/kg dw 
2 to 4 8/8 100 0.178 J 22.9  11.5 na ng/kg dw 
4 to 6 1/1 100 172 J 172 J 172 na ng/kg dw 
6 to 8 1/1 100 59.4 J 59.4 J 59.4 na ng/kg dw 
8 to 10 1/1 100 7.67 J 7.67 J 7.67 na ng/kg dw 

Dioxin/furan TEQ - Fish 

0 to 2 8/8 100 2.36 J 29.2 J 12.3 na ng/kg dw 
2 to 4 8/8 100 0.129 J 18.5  9.33 na ng/kg dw 
4 to 6 1/1 100 138 J 138 J 138 na ng/kg dw 
6 to 8 1/1 100 53.5 J 53.5 J 53.5 na ng/kg dw 
8 to 10 1/1 100 4.99 J 4.99 J 4.99 na ng/kg dw 

Dioxin/furan TEQ - Mammal 

0 to 2 8/8 100 3.60 J 38.7 J 18.3 na ng/kg dw 
2 to 4 8/8 100 0.147 J 27.1  14.5 na ng/kg dw 
4 to 6 1/1 100 194 J 194 J 194 na ng/kg dw 
6 to 8 1/1 100 136 J 136 J 136 na ng/kg dw 
8 to 10 1/1 100 5.60 J 5.60 J 5.60 na ng/kg dw 

Petroleum groups                 

Gasoline 
0 to 2 0/1 0 nd nd 12 24 mg/kg dw 
2 to 4 0/1 0 nd nd 12 24 mg/kg dw 
4 to 6 0/1 0 nd nd 13 25 mg/kg dw 

TPH - Diesel Range 8 to 10 1/1 100 19 19 19 na mg/kg dw 



Table E.6.2-2, cont. Subsurface sediment data, 2-ft intervals 

Lower
 Duwamish

 Waterway
 Group

 

Port  of Seattle  /  Ci ty  of Seattle  /  King County /  The Boeing Company  
 

FINAL 
LDW RI: Appendix E 

July 9, 2010 
 Page 218 

 

CHEMICAL 
DEPTH 

INTERVAL 

DETECTION FREQUENCY CONCENTRATION 

RATIO % 
MINIMUM 
DETECT 

MAXIMUM 
DETECT 

CALCULATED 
MEAN 

RL OR  
RANGE OF RLS UNIT 

TPH - Diesel #2 Range 
0 to 2 0/1 0 nd nd 30 60 mg/kg dw 
2 to 4 0/1 0 nd nd 31 61 mg/kg dw 
4 to 6 0/1 0 nd nd 32 63 mg/kg dw 

TPH - Motor Oil Range 8 to 10 1/1 100 22 22 22 na mg/kg dw 

TPH - Heavy Fuel Oil Range 
0 to 2 0/1 0 nd nd 60 120 mg/kg dw 
2 to 4 0/1 0 nd nd 60 120 mg/kg dw 
4 to 6 0/1 0 nd nd 65 130 mg/kg dw 

TPH 0 to 2 6/6 100 26 4,300 1,200 na mg/kg dw 
Geotechnical                 

Liquid Limit 
0 to 2 12/12 100 49.9  96.2  69.6 na % dw 
2 to 4 32/32 100 0.100  165  62.0 na % dw 
6 to 8 3/3 100 0.100  49.4  16.5 na % dw 

Plastic Limit 
0 to 2 12/12 100 27.4  60.2  38.4 na % dw 
2 to 4 32/32 100 0.100  63.4  35.9 na % dw 
6 to 8 3/3 100 0.100  27.4  9.20 na % dw 

Plasticity Index 
0 to 2 12/12 100 17.0  49.9  31.2 na % dw 
2 to 4 32/32 100 0.10  119  26 na % dw 
6 to 8 3/3 100 0.10  22  7.4 na % dw 

Bulk Density (dry) 
0 to 2 23/23 100 37.9  100.0  64.9 na pcf 
2 to 4 43/43 100 36.2  112.5  65 na pcf 

Bulk Density (wet) 
0 to 2 23/23 100 82.1  127.7  103 na pcf 
2 to 4 43/43 100 75.0  134.8  100 na pcf 

Porosity 
0 to 2 23/23 100 0.41  0.76  0.61 na S.U. 
2 to 4 43/43 100 0.34  0.79  0.61 na S.U. 

a Data were assigned to sample intervals by first rounding (to the nearest foot) the top and bottom depths of each sample (in feet below mudline) and then assigning the data to the appropriate sampling 
interval category (i.e., 0-to-2-ft intervals to a depth of 10 ft below mudline). If there were data for two 1-ft intervals at a particular location, the concentrations were averaged to obtain an estimated 
concentration for the corresponding 2-ft interval category (e.g., if a location had data for both the 0-to-1- and 1-to-2 ft intervals, the concentrations were averaged for an estimated concentration for the 0-
to-2-ft interval). Data from dredged areas were not included. 

b Surface sediment data were compared to the LAET and 2LAET instead of the SQS and CSL, respectively, if the TOC content was <0.5% or >4.0%.  
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Table E.6.2-3. Summary statistics for subsurface sediment data in all depth intervals 

CHEMICAL 

DETECTION FREQUENCY CONCENTRATION 

RATIO % 
MINIMUM  
DETECT 

MAXIMUM 
DETECT 

CALCULATED 
MEAN 

RL OR  
RANGE OF RLS UNIT 

Metals and trace elements        

Aluminum 82/82 100 3,410  33,000  20,000 na mg/kg dw 

Antimony 31/254 12 0.400  590 J 10 0.040 - 40 mg/kg dw 

Arsenic 267/325 82 3.9  2,000  40 3.0 - 10.0 mg/kg dw 

Barium 82/82 100 8.34  640  82 na mg/kg dw 

Beryllium 90/92 98 0.10  0.590  0.3 0.10 - 0.10 mg/kg dw 

Cadmium 257/388 66 0.0880  20.4  1 0.18 - 0.9 mg/kg dw 

Calcium 78/78 100 1,950  28,000  6,300 na mg/kg dw 

Chromium 397/397 100 6.67  386  40 na mg/kg dw 

Chromium VI 0/2 0 nd nd 7.5 15 mg/kg dw 

Cobalt 251/251 100 2.54  106  9 na mg/kg dw 

Copper 397/397 100 7.1  2,940  80 na mg/kg dw 

Iron 82/82 100 7,130  65,000 J 27,000 na mg/kg dw 

Lead 361/394 92 2.8  3,520 J 80 2 - 3.6 mg/kg dw 

Magnesium 78/78 100 1,640  11,000  6,400 na mg/kg dw 

Manganese 82/82 100 82  940  290 na mg/kg dw 

Mercury 341/436 78 0.020  10  0.2 0.020 - 0.100 mg/kg dw 

Molybdenum 128/187 68 0.6  166  4 0.6 - 2.5 mg/kg dw 

Nickel 317/317 100 4.8  226  20 na mg/kg dw 

Potassium 77/77 100 370  3,900  2,200 na mg/kg dw 

Selenium 18/252 7 0.20 J 14  4 1.0 - 40 mg/kg dw 

Silver 166/372 45 0.050  7.5  0.7 0.30 - 1 mg/kg dw 

Sodium 78/78 100 720  16,900 J 8,000 na mg/kg dw 

Thallium 23/247 9 0.030 J 13  4 0.080 - 40 mg/kg dw 

Tin 31/31 100 2.0  46  8.8 na mg/kg dw 

Vanadium 251/251 100 18  223  62 na mg/kg dw 
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Zinc 396/396 100 16.2 J 4,720  200 na mg/kg dw 

Organometals               

Monobutyltin as ion 21/84 25 4.5  170 J 9.5 1.0 - 65  µg/kg dw 

Dibutyltin as ion 41/84 49 6.4  960  38 1.0 - 11  µg/kg dw 

Tributyltin as ion 58/95 61 0.55 J 6,200  210 1.0 - 5.4  µg/kg dw 

Tetrabutyltin as ion 4/23 17 5.0 J 40  9.0 3.0 - 15  µg/kg dw 

PAHs               

1-Methylnaphthalene 18/185 10 20  2,600  45 19 - 160  µg/kg dw 

2-Chloronaphthalene 1/270 <1 16 J 16 J 30 18 - 400  µg/kg dw 

2-Methylnaphthalene 43/281 15 2.9 J 4,500  40 1.6 - 400  µg/kg dw 

Acenaphthene 94/304 31 1.3 J 4,600  80 4.30 - 400  µg/kg dw 

Acenaphthylene 53/281 19 10 J 280  20 1.9 - 400  µg/kg dw 

Anthracene 200/304 66 4.3 J 1,900  100 4.30 - 400  µg/kg dw 

Benzo(a)anthracene 243/304 80 12 J 4,500  300 4.30 - 180  µg/kg dw 

Benzo(a)pyrene 237/304 78 11 J 5,300  300 4.30 - 400  µg/kg dw 

Benzo(b)fluoranthene 247/304 81 9.9 J 6,400  400 4.30 - 820  µg/kg dw 

Benzo(g,h,i)perylene 207/298 69 11 J 1,000  100 4.30 - 400  µg/kg dw 

Benzo(k)fluoranthene 242/304 80 10 J 4,100  300 4.30 - 400  µg/kg dw 

Total benzofluoranthenes 248/304 82 21 J 10,200  700 nc  µg/kg dw 

Chrysene 247/304 81 12 J 7,200  400 4.30 - 180  µg/kg dw 

Dibenzo(a,h)anthracene 119/304 39 3.2 J 660 J 60 4.30 - 910  µg/kg dw 

Dibenzofuran 58/304 19 2.9 J 1,700  50 1.7 - 400  µg/kg dw 

Fluoranthene 262/304 86 12 J 13,000  800 4.30 - 340  µg/kg dw 

Fluorene 104/304 34 4.9 J 4,300  80 2.3 - 400  µg/kg dw 

Indeno(1,2,3-cd)pyrene 212/298 71 10 J 1,500  100 4.30 - 400  µg/kg dw 

Naphthalene 70/293 24 1.9 J 3,400  50 1.7 - 400  µg/kg dw 

Phenanthrene 244/304 80 10 J 13,000  300 4.30 - 400  µg/kg dw 
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Pyrene 266/304 88 9.9 J 10,000  800 4.30 - 170  µg/kg dw 

Total HPAH (calc'd) 268/304 88 9.9 J 47,000  3,000 nc  µg/kg dw 

Total LPAH (calc'd) 244/304 80 12.00  27,000 J 600 nc  µg/kg dw 

Carcinogenic PAHs 252/304 83 18  7,000  400 3.89 - 400  µg/kg dw 

Total PAH (calc'd) 269/304 88 9.9 J 57,000 J 4,000 nc  µg/kg dw 

Phthalates               

Bis(2-ethylhexyl)phthalate 216/306 71 12 J 5,100  500 19 - 2,400  µg/kg dw 

Butyl benzyl phthalate 147/283 52 5.6 J 610  30 5.8 - 400  µg/kg dw 

Diethyl phthalate 1/306 <1 2,700  2,700  40 4.6 - 400  µg/kg dw 

Dimethyl phthalate 20/283 7 4.2 J 8,800  60 2.4 - 400  µg/kg dw 

Di-n-butyl phthalate 60/283 21 6.5 J 280  30 10 - 400  µg/kg dw 

Di-n-octyl phthalate 14/306 5 14 J 2,000  70 1.6 - 1,600  µg/kg dw 

Other SVOCs               

1,2,4-Trichlorobenzene 27/293 9 3.6 J 110 J 7 0.87 - 400  µg/kg dw 

1,2-Dichlorobenzene 31/292 11 0.98 J 160  7 0.78 - 400  µg/kg dw 

1,2-Diphenylhydrazine 1/32 3 100 J 100 J 93 60 - 310  µg/kg dw 

1,3-Dichlorobenzene 6/288 2 1 J 12  20 0.78 - 400  µg/kg dw 

1,4-Dichlorobenzene 56/292 19 2.1 J 750 J 9 0.86 - 400  µg/kg dw 

2,4,5-Trichlorophenol 0/247 0 nd nd 120 95.00 - 2,000  µg/kg dw 

2,4,6-Trichlorophenol 0/247 0 nd nd 120 95.00 - 2,000  µg/kg dw 

2,4-Dichlorophenol 0/247 0 nd nd 100 30 - 1,200  µg/kg dw 

2,4-Dimethylphenol 21/281 7 3.7 J 46  10 5.8 - 790  µg/kg dw 

2,4-Dinitrophenol 1/247 <1 300  300  200 60 - 4,000  µg/kg dw 

2,4-Dinitrotoluene 0/247 0 nd nd 110 12 - 2,000  µg/kg dw 

2,6-Dinitrotoluene 0/247 0 nd nd 110 12 - 2,000  µg/kg dw 

2-Chlorophenol 0/247 0 nd nd 20 19 - 400  µg/kg dw 

2-Methylphenol 29/281 10 3.0 J 160  9 4.5 - 400  µg/kg dw 
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2-Nitroaniline 0/247 0 nd nd 110 95.00 - 2,000  µg/kg dw 

2-Nitrophenol 0/247 0 nd nd 110 30 - 2,000  µg/kg dw 

3,3'-Dichlorobenzidine 0/247 0 nd nd 110 30 - 2,000  µg/kg dw 

3-Nitroaniline 0/247 0 nd nd 120 96 - 2,000  µg/kg dw 

4,6-Dinitro-o-cresol 0/247 0 nd nd 200 60 - 4,000  µg/kg dw 

4-Bromophenyl phenyl ether 0/247 0 nd nd 20 12 - 400  µg/kg dw 

4-Chloro-3-methylphenol 0/247 0 nd nd 97 38.00 - 790  µg/kg dw 

4-Chloroaniline 2/256 1 47 J 230 J 100 57.00 - 1,200  µg/kg dw 

4-Chlorophenyl phenyl ether 0/247 0 nd nd 20 18 - 400  µg/kg dw 

4-Methylphenol 15/304 5 8.6 J 110 J 30 3.8 - 400  µg/kg dw 

4-Nitroaniline 0/247 0 nd nd 110 95.00 - 2,000  µg/kg dw 

4-Nitrophenol 0/247 0 nd nd 110 60 - 2,000  µg/kg dw 

Aniline 0/203 0 nd nd 27 19 - 230  µg/kg dw 

Benzaldehyde 10/23 43 110 J 320  200 130 - 290  µg/kg dw 

Benzoic acid 122/304 40 35 J 3,000 J 200 58 - 4,000  µg/kg dw 

Benzyl alcohol 32/281 11 7.7 J 210  30 4.9 - 2,000  µg/kg dw 

bis(2-chloroethoxy)methane 0/247 0 nd nd 20 19 - 400  µg/kg dw 

bis(2-chloroethyl)ether 0/247 0 nd nd 20 18 - 400  µg/kg dw 

bis(2-chloroisopropyl)ether 0/247 0 nd nd 20 19 - 400  µg/kg dw 

Caprolactam 0/23 0 nd nd 600 670 - 1,600  µg/kg dw 

Carbazole 22/85 26 20  240 J 60 19.00 - 400  µg/kg dw 

Coprostanol 0/9 0 nd nd 77 120 - 220  µg/kg dw 

Hexachlorobenzene 3/280 1 4.6 J 10  6 0.78 - 400  µg/kg dw 

Hexachlorobutadiene 2/293 1 5.9 J 13  8 0.96 - 790  µg/kg dw 

Hexachlorocyclopentadiene 0/265 0 nd nd 150 34 - 2,000  µg/kg dw 

Hexachloroethane 0/277 0 nd nd 20 2.9 - 790  µg/kg dw 

Isophorone 0/270 0 nd nd 30 19.00 - 400  µg/kg dw 
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Methyl isobutyl ketone 1/32 3 7.8  7.8  4.5 4.60 - 39  µg/kg dw 

Nitrobenzene 0/247 0 nd nd 20 19 - 400  µg/kg dw 

N-Nitrosodimethylamine 0/194 0 nd nd 21 29 - 220  µg/kg dw 

N-Nitroso-di-n-propylamine 7/247 3 21 J 320  22 29 - 400  µg/kg dw 

N-Nitrosodiphenylamine 1/281 <1 33  33  50 2.9 - 7,300  µg/kg dw 

Pentachlorophenol 54/304 18 16 J 930 J 130 12 - 3,100  µg/kg dw 

Phenol 57/304 19 12 J 3,100  50 4.4 - 790  µg/kg dw 

Retene 18/23 78 120 J 300 J 200 300 - 370  µg/kg dw 

Polychlorinated biphenyls               

PCB-018 18/31 58 1.0 J 270 J 11 1.0  µg/kg dw 

PCB-028 20/31 65 1.0  220  11 1.0  µg/kg dw 

PCB-044 22/31 71 1.0  52  6.8 1.0  µg/kg dw 

PCB-055 23/31 74 1.0  150  13 1.0  µg/kg dw 

PCB-066 23/31 74 2.0  140  20 1.0  µg/kg dw 

PCB-077 3/34 9 1.42  3.28  0.92 1.0 - 9.0  µg/kg dw 

PCB-081 3/34 9 0.970  1.10  0.56 1.0 - 2.0  µg/kg dw 

PCB-101 22/31 71 1.0  130  16 1.0  µg/kg dw 

PCB-105 23/34 68 1.0  43  7.0 1.0  µg/kg dw 

PCB-114 5/34 15 0.628  5.0 J 0.87 1.0 - 4.0  µg/kg dw 

PCB-118 26/34 76 1.0  110  18 1.0  µg/kg dw 

PCB-123 3/34 9 0.421  0.710  0.96 1.0  µg/kg dw 

PCB-126 6/34 18 0.0485  4.0  0.62 1.0  µg/kg dw 

PCB-128 20/31 65 1.0  27  3.8 1.0  µg/kg dw 

PCB-138 24/31 77 1.0  160  25 1.0  µg/kg dw 

PCB-153 23/31 74 2.0  98  17 1.0  µg/kg dw 

PCB-156 18/34 53 1.0  16  2.7 1.0  µg/kg dw 

PCB-157 8/34 24 0.803  3.0  0.85 1.0  µg/kg dw 
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PCB-167 12/34 35 1.0 J 8.0  1.4 1.0  µg/kg dw 

PCB-169 1/34 3 0.0545 J 0.0545 J 0.46 0.0599 - 1.0  µg/kg dw 

PCB-170 21/34 62 2.0  29  6.7 1.0 - 7.0  µg/kg dw 

PCB-180 26/34 76 1.0  53  12 1.0  µg/kg dw 

PCB-187 22/31 71 1.0  28  5.9 1.0  µg/kg dw 

PCB-189 4/34 12 0.416  1.0  0.51 1.0  µg/kg dw 

PCB-195 11/31 35 1.0  6.0  1.2 1.0  µg/kg dw 

PCB-206 11/31 35 1.0  3.0  1.0 1.0  µg/kg dw 

PCB-209 2/31 6 1.0  1.0  0.53 1.0  µg/kg dw 

Aroclor-1016 0/799 0 nd nd 60 0.10 - 24,000  µg/kg dw 

Aroclor-1221 0/763 0 nd nd 60 0.10 - 27,000  µg/kg dw 

Aroclor-1232 0/763 0 nd nd 50 0.10 - 14,000  µg/kg dw 

Aroclor-1242 90/803 11 5.2  2,500  90 0.10 - 24,000  µg/kg dw 

Aroclor-1248 234/821 29 4.4 J 13,000  200 0.10 - 24,000  µg/kg dw 

Aroclor-1254 518/804 64 0.52 J 81,000  800 0.10 - 130,000  µg/kg dw 

Aroclor-1254/1260 16/17 94 34  1,700  190 85  µg/kg dw 

Aroclor-1260 509/804 63 5.6  890,000  2,000 0.10 - 15,000  µg/kg dw 

Aroclor-1262 6/28 21 120 J 13,000  870 6.5 - 23  µg/kg dw 

Aroclor-1268 0/22 0 nd nd 5.3 6.5 - 23  µg/kg dw 

PCBs (total calc'd) 609/821 74 0.52 J 890,000  3,000 nc  µg/kg dw 

PCB TEQ - Bird  3/3 100 0.181 J 0.288  0.234 na  µg/kg dw 

PCB TEQ - Fish  3/3 100 0.001200 J 0.001900  0.00156 na  µg/kg dw 

PCB TEQ - Mammal  3/3 100 0.00875 J 0.01430  0.0117 na  µg/kg dw 

Organochlorine pesticides               

2,4'-DDD 0/40 0 nd nd 3.8 1.9 - 29  µg/kg dw 

2,4'-DDE 0/40 0 nd nd 8.7 1.9 - 100  µg/kg dw 

2,4'-DDT 0/40 0 nd nd 3.8 1.9 - 29  µg/kg dw 
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4,4'-DDD 13/95 14 0.27 J 10  3.1 1.5 - 39  µg/kg dw 

4,4'-DDE 14/95 15 0.45 J 18 J 5.2 0.62 - 90  µg/kg dw 

4,4'-DDT 5/95 5 0.64 J 2.8  10 0.96 - 160  µg/kg dw 

DDTs (total-calc'd) 16/95 17 0.27 J 20 J 12 nc  µg/kg dw 

Aldrin 1/95 1 1.5 J 1.5 J 1.2 0.33 - 16.00  µg/kg dw 

Dieldrin 3/95 3 0.80 J 1.8  3.7 0.14 - 95.00  µg/kg dw 

Total aldrin/dieldrin (calc'd) 4/95 4 0.80 J 1.8  3.7 nc  µg/kg dw 

alpha-BHC 3/71 4 0.20 J 0.47 J 1.3 0.086 - 14  µg/kg dw 

beta-BHC 0/66 0 nd nd 1.5 0.96 - 24  µg/kg dw 

gamma-BHC 0/95 0 nd nd 1.1 0.099 - 14  µg/kg dw 

delta-BHC 7/48 15 7.0  1,100  27 0.96 - 14  µg/kg dw 

alpha-Chlordane 1/89 1 0.44 J 0.44 J 1.2 0.052 - 14  µg/kg dw 

gamma-Chlordane 4/87 5 0.22 J 0.71 J 4.4 0.92 - 82  µg/kg dw 

Chlordane 1/6 17 29.0  29.0  13 7.5 - 35  µg/kg dw 

Total chlordane (calc'd) 4/89 4 0.22 J 1.59 J 4.8 nc  µg/kg dw 

alpha-Endosulfan 0/62 0 nd nd 1.4 0.96 - 14  µg/kg dw 

beta-Endosulfan 0/62 0 nd nd 3.1 1.90 - 29  µg/kg dw 

Endosulfan 0/4 0 nd nd 0.79 1.5 - 1.6  µg/kg dw 

Endosulfan sulfate 0/62 0 nd nd 4.3 1.90 - 69  µg/kg dw 

Endrin 0/66 0 nd nd 7.3 1.5 - 150  µg/kg dw 

Endrin aldehyde 1/66 2 10  10  3.6 1.5 - 29  µg/kg dw 

Endrin ketone 0/62 0 nd nd 3.1 1.90 - 29  µg/kg dw 

Heptachlor 2/95 2 0.25 J 1.3  1.2 0.097 - 14  µg/kg dw 

Heptachlor epoxide 0/66 0 nd nd 5.4 0.96 - 120  µg/kg dw 

Methoxychlor 0/66 0 nd nd 12 1.0 - 140  µg/kg dw 

Mirex 0/40 0 nd nd 3.8 1.9 - 29  µg/kg dw 

Toxaphene 0/66 0 nd nd 120 10 - 1,400  µg/kg dw 
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Trans-Nonachlor 1/45 2 0.44 J 0.44 J 3.4 0.53 - 29  µg/kg dw 

Grain size               

Fractional % (>9525 µm) 0/31 0 nd nd 0.0050 0.010 % dw 

Fractional % phi >-1 (>2000 µm) 217/245 89 0.1  44.4  3 0.100 % dw 

Fractional % phi -2-(-1) (2,000-4,000 µm) 24/31 77 0.010  3.8 J 0.40 0.010 % dw 

Fractional % phi -1-0 (1,000-2,000 µm) 344/362 95 0.010 J 22.5  2 0.010 - 0.1 % dw 

Fractional % phi 0-1 (500-1,000 µm) 352/354 99 0.1  41.4  6 0.010 % dw 

Fractional % phi 1-2 (250-500 µm) 353/354 100 0.36 J 68.7  10 0.1 - 0.1 % dw 

Fractional % phi 2-3 (125-250 µm) 354/354 100 0.5  47.9  10 na % dw 

Fractional % phi 3-4 (62.5-125 µm) 362/362 100 0.10 J 42.8  10 na % dw 

Fractional % phi 4-5 (31.2-62.5 µm) 354/355 100 0.100 J 29  10 0.010 % dw 

Fractional % phi 5-6 (15.6-31.2 µm) 344/345 100 0.1  46.4 J 10 0.010 % dw 

Fractional % phi 6-7 (7.8-15.6 µm) 344/346 99 0.1  37.7  10 0.010 % dw 

Fractional % phi 7-8 (3.9-7.8 µm) 341/344 99 0.10  18.2 J 6 0.010 % dw 

Fractional % phi 8-9 (1.95-3.9 µm) 339/345 98 0.010  12.0 J 4 0.010 - 0.1 % dw 

Fractional % phi 9+ (<1.95 µm) 1/1 100 0.100 J 0.100 J 0.100 na % dw 

Fractional % phi 9-10 (0.98-1.95 µm) 333/345 97 0.010  9.0  3 0.010 - 0.1 % dw 

Fractional % phi 10+ (<0.98 µm) 333/344 97 0.300  20.2  6 0.010 - 0.100 % dw 

Fractional % Sieve #10 (2,000-4,750 µm) 23/45 51 1.0  13  1.4 0.010 % dw 

Fractional % Sieve 3/8 in. (4,750-9,525 µm) 6/31 19 0.19 J 12 J 0.70 0.010 % dw 

Fractional % Sieve #4 (>4,750 µm) 16/43 37 1.0  56  3.4 0.010 % dw 

Gravel (total calc'd) 267/322 83 0.010  69  3 nc % dw 

Sand (total calc'd) 378/378 100 2.20  100  42 na % dw 

Silt (total calc'd) 373/374 100 0.400 J 84.7  40 nc % dw 

Clay (total calc'd) 363/365 99 0.1  39.9  10 nc % dw 

Gravel 23/24 96 0.100 J 27.0  3 0.010 - 0.010 % dw 

Coarse sand (4750-2000 microns) 11/11 100 0.500  31.7  4.02 na % dw 
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Medium sand (2000-425 microns) 11/11 100 0.900  60.0  11.2 na % dw 

Fine sand (425-75 microns) 11/11 100 3.40  65.1  22.1 na % dw 

Fines (percent silt+clay) 355/355 100 1.0  97.2  56 na % dw 

Conventional parameters               

Total organic carbon (TOC) 825/825 100 0.011  17  1 na % dw 

Total solids 701/701 100 26.0  92.60  67 na % ww 

Total solids (preserved) 1/1 100 38.63  38.63  38.63 na % ww 

Total volatile solids 31/31 100 0.77  8.6  6.3 na % dw 

Sulfides (total) 30/32 94 74 J 4,600  1,300 1.1 - 1.3 mg/kg dw 

Ammonia (total as nitrogen) 28/28 100 13  200  89 na mg-N/kg dw 

Cyanide 1/5 20 0.35  0.35  13 0.14 - 63 mg/kg dw 

Moisture 108/108 100 19.85  161.7  67 na % dw 

Moisture 13/13 100 25.7  81.6  45 na % ww 

pH 5/5 100 6.8  9.2  7.9 na pH 

Salinity 8/8 100 24.6  26.2  25.4 na ppt 

Specific gravity 111/111 100 2.06  2.8  2.6 na g/cc 

Conductivity 8/8 100 38,900  41,400  40,000 na µmhos/cm 

Volatile organic compounds               

1,1,1,2-Tetrachloroethane 0/24 0 nd nd 0.88 0.90 - 9.6  µg/kg dw 

1,1,1-Trichloroethane 0/32 0 nd nd 0.90 0.90 - 9.6  µg/kg dw 

1,1,2,2-Tetrachloroethane 0/32 0 nd nd 0.90 0.90 - 9.6  µg/kg dw 

1,1,2-Trichloroethane 0/32 0 nd nd 0.90 0.90 - 9.6  µg/kg dw 

1,1,2-Trichlorotrifluoroethane 0/31 0 nd nd 1.5 1.80 - 11  µg/kg dw 

1,1-Dichloroethane 0/32 0 nd nd 0.90 0.90 - 9.6  µg/kg dw 

1,1-Dichloroethene 2/32 6 120  320  15 0.90 - 9.6  µg/kg dw 

1,1-Dichloropropene 0/24 0 nd nd 0.88 0.90 - 9.6  µg/kg dw 

1,2,3-Trichlorobenzene 0/24 0 nd nd 4.2 4.60 - 39  µg/kg dw 



Table E.6.2-3, cont. Summary statistics for subsurface sediment data in all depth intervals 

Lower
 Duwamish

 Waterway
 Group

 

Port  of Seattle  /  Ci ty  of Seattle  /  King County /  The Boeing Company  
 

FINAL 
LDW RI: Appendix E 

July 9, 2010 
 Page 228 

 

CHEMICAL 

DETECTION FREQUENCY CONCENTRATION 

RATIO % 
MINIMUM  
DETECT 

MAXIMUM 
DETECT 

CALCULATED 
MEAN 

RL OR  
RANGE OF RLS UNIT 

1,2,3-Trichloropropane 0/24 0 nd nd 1.5 1.80 - 9.6  µg/kg dw 

1,2,4-Trimethylbenzene 3/24 13 14 J 580 J 44 0.90 - 39  µg/kg dw 

1,2-Dibromo-3-chloropropane 0/24 0 nd nd 4.2 4.60 - 39  µg/kg dw 

1,2-Dibromoethane (EDB) 0/24 0 nd nd 1.5 0.90 - 39  µg/kg dw 

1,2-Dichloroethane 0/32 0 nd nd 0.90 0.90 - 9.6  µg/kg dw 

1,2-Dichloropropane 0/32 0 nd nd 0.90 0.90 - 9.6  µg/kg dw 

1,3,5-Trimethylbenzene 4/24 17 1.9  350 J 24 0.90 - 39  µg/kg dw 

1,3-Dichloropropane 0/24 0 nd nd 0.88 0.90 - 9.6  µg/kg dw 

2,2-Dichloropropane 0/24 0 nd nd 0.88 0.90 - 9.6  µg/kg dw 

2-Chloroethyl vinyl ether 0/31 0 nd nd 3.9 4.60 - 28  µg/kg dw 

2-Chlorotoluene 0/24 0 nd nd 1.5 0.90 - 39  µg/kg dw 

2-Hexanone 0/32 0 nd nd 4.3 4.60 - 39  µg/kg dw 

4-Chlorotoluene 0/24 0 nd nd 1.5 0.90 - 39  µg/kg dw 

Acetone 26/32 81 8.20  640  110 6.6 - 37  µg/kg dw 

Acrolein 0/23 0 nd nd 35 46.00 - 99  µg/kg dw 

Acrylonitrile 0/23 0 nd nd 3.5 4.60 - 9.9  µg/kg dw 

Benzene 5/32 16 4.4  62  5.7 0.90 - 9.6  µg/kg dw 

Bromobenzene 0/24 0 nd nd 0.88 0.90 - 9.6  µg/kg dw 

Bromochloromethane 0/24 0 nd nd 0.88 0.90 - 9.6  µg/kg dw 

Bromodichloromethane 0/32 0 nd nd 0.90 0.90 - 9.6  µg/kg dw 

Bromoethane 0/23 0 nd nd 1.4 1.80 - 4.0  µg/kg dw 

Bromoform 0/32 0 nd nd 0.90 0.90 - 9.6  µg/kg dw 

Bromomethane 0/32 0 nd nd 1.1 0.90 - 11  µg/kg dw 

Carbon disulfide 16/32 50 1.30  18  2.8 0.90 - 9.6  µg/kg dw 

Carbon tetrachloride 0/32 0 nd nd 0.90 0.90 - 9.6  µg/kg dw 

Chlorobenzene 0/32 0 nd nd 0.90 0.90 - 9.6  µg/kg dw 

Chloroethane 0/32 0 nd nd 1.1 0.90 - 11  µg/kg dw 
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Chloroform 1/32 3 1.8  1.8  0.93 0.90 - 9.6  µg/kg dw 

Chloromethane 0/32 0 nd nd 1.1 0.90 - 11  µg/kg dw 

cis-1,2-Dichloroethene 7/32 22 2.2  200,000  11,000 0.90 - 9.6  µg/kg dw 

cis-1,3-Dichloropropene 0/32 0 nd nd 0.90 0.90 - 9.6  µg/kg dw 

p-Cymene 5/24 21 4.1 J 130 J 12 0.90 - 39  µg/kg dw 

Dibromochloromethane 0/32 0 nd nd 0.90 0.90 - 9.6  µg/kg dw 

Dibromomethane 0/24 0 nd nd 0.88 0.90 - 9.6  µg/kg dw 

Dichlorodifluoromethane 0/1 0 nd nd 4.8 9.6  µg/kg dw 

Dichloromethane 10/32 31 1.5 J 5.90  2.3 1.90 - 11  µg/kg dw 

Ethylbenzene 3/58 5 27  360 J 12 0.75 - 9.6  µg/kg dw 

Iodomethane 0/23 0 nd nd 0.71 0.90 - 2.0  µg/kg dw 

Isopropylbenzene 3/24 13 3.9 J 87 J 8.2 0.90 - 39  µg/kg dw 

Methyl ethyl ketone 14/32 44 9.60  100  17 4.60 - 28  µg/kg dw 

n-Butylbenzene 2/24 8 58  78 J 7.1 0.90 - 39  µg/kg dw 

n-Propylbenzene 3/24 13 1.8 J 100 J 8.5 0.90 - 39  µg/kg dw 

sec-Butylbenzene 2/24 8 57  57  6.2 0.90 - 39  µg/kg dw 

Styrene 0/32 0 nd nd 0.90 0.90 - 9.6  µg/kg dw 

tert-Butylbenzene 1/24 4 6.1  6.1  1.8 0.90 - 39  µg/kg dw 

Tetrachloroethene 0/58 0 nd nd 0.76 0.41 - 9.6  µg/kg dw 

Toluene 7/32 22 1.8  8,300  410 0.90 - 9.6  µg/kg dw 

trans-1,2-Dichloroethene 3/32 9 22  1,700 J 85 0.90 - 9.6  µg/kg dw 

trans-1,3-Dichloropropene 0/32 0 nd nd 0.90 0.90 - 9.6  µg/kg dw 

trans-1,4-Dichloro-2-butene 0/23 0 nd nd 3.5 4.60 - 9.9  µg/kg dw 

Trichloroethene 4/58 7 3.6 J 23  1.5 0.37 - 9.6  µg/kg dw 

Trichlorofluoromethane 0/32 0 nd nd 1.1 0.90 - 11  µg/kg dw 

Vinyl acetate 0/31 0 nd nd 3.9 4.60 - 28  µg/kg dw 

Vinyl chloride 5/32 16 29  60,000  3,400 0.90 - 11  µg/kg dw 
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Xylene (ortho) 3/52 6 31  610 J 22 0.90 - 9.6  µg/kg dw 

Xylene (meta & para) 3/41 7 74 J 4,700  150 1.1 - 9.6  µg/kg dw 

Total Xylenes 3/94 3 105 J 5,300 J 76 0.90 - 11  µg/kg dw 

Dioxins/furans               

2,3,7,8-TCDD 22/26 85 0.302  3.36  0.653 0.0440 - 0.454 ng/kg dw 

1,2,3,7,8-PeCDD 24/26 92 0.0640 J 10.5  2.07 0.0440 - 0.0471 ng/kg dw 

1,2,3,4,7,8-HxCDD 23/26 88 0.171 J 11.2  3.04 0.0440 - 0.106 ng/kg dw 

1,2,3,6,7,8-HxCDD 25/26 96 0.103 J 184  28.3 0.0471 ng/kg dw 

1,2,3,7,8,9-HxCDD 24/26 92 0.331 J 52.3  11.0 0.0471 - 0.0660 ng/kg dw 

1,2,3,4,6,7,8-HpCDD 25/26 96 2.56  5,930  831 0.307 ng/kg dw 

OCDD 26/26 100 2.92  62,000  7,400 na ng/kg dw 

2,3,7,8-TCDF 18/26 69 0.0740 J 6.09  1.38 0.0440 - 2.30 ng/kg dw 

1,2,3,7,8-PeCDF 23/26 88 0.0930 J 18.1  2.08 0.0440 - 0.0471 ng/kg dw 

2,3,4,7,8-PeCDF 25/26 96 0.0670 J 61.8  6.23 0.0471 ng/kg dw 

1,2,3,4,7,8-HxCDF 25/26 96 0.176 J 467  36.0 0.0471 ng/kg dw 

1,2,3,6,7,8-HxCDF 24/26 92 0.135 J 76.0  7.37 0.0440 - 0.0471 ng/kg dw 

1,2,3,7,8,9-HxCDF 16/26 62 0.128 J 8.02  0.684 0.0440 - 3.02 ng/kg dw 

2,3,4,6,7,8-HxCDF 24/26 92 0.146 J 28.2  3.86 0.0440 - 0.0471 ng/kg dw 

1,2,3,4,6,7,8-HpCDF 25/26 96 0.743 J 2,490  226 0.0471 ng/kg dw 

1,2,3,4,7,8,9-HpCDF 24/26 92 0.127 J 299  23.2 0.0471 - 0.0930 ng/kg dw 

OCDF 26/26 100 0.0875 J 13,500  1,020 na ng/kg dw 

Dioxin/furan TEQ - Bird  26/26 100 0.1780 J 172.0 J 21.0 na ng/kg dw 

Dioxin/furan TEQ - Fish  26/26 100 0.1290 J 138.0 J 16.9 na ng/kg dw 

Dioxin/furan TEQ - Mammal  26/26 100 0.1470 J 194.0 J 27.2 na ng/kg dw 

Petroleum groups               

Gasoline 0/3 0 nd nd 12 24 - 25 mg/kg dw 

TPH - Gasoline range 0/2 0 nd nd 10 20 mg/kg dw 
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TPH - Diesel range 6/13 46 19.00  130.0  35 5.00 - 25 mg/kg dw 

TPH - Diesel #2 range 0/3 0 nd nd 31 60 - 63 mg/kg dw 

TPH-Non-petroleum hydrocarbon as diesel 0/2 0 nd nd 50 100 mg/kg dw 

TPH-Petroleum hydrocarbon as diesel 1/2 50 110  110  80 100 mg/kg dw 

TPH - Lube oil range 0/2 0 nd nd 50 100 mg/kg dw 

TPH - Motor oil range 6/11 55 22.00  230.0  63.5 10.0 mg/kg dw 

TPH - Heavy fuel oil range 0/5 0 nd nd 57 100 - 130 mg/kg dw 

TPH - Jet fuel as Jet A 0/2 0 nd nd 13 25 mg/kg dw 

TPH - Jet fuel as JP-4 0/2 0 nd nd 10 20 mg/kg dw 

TPH - Kerosene range 0/2 0 nd nd 13 25 mg/kg dw 

TPH - Mineral spirits range 0/2 0 nd nd 13 25 mg/kg dw 

TPH 13/15 87 26  4,300  680 20 mg/kg dw 

Geotechnical               

Liquid limit 76/76 100 0.100  165  62.0 na % dw 

Plastic limit 76/76 100 0.100  73.2  35.7 na % dw 

Plasticity index 76/76 100 0.10  119  26 na % dw 

Bulk density (dry) 108/108 100 31.4  112.5  65 na pcf 

Bulk density (wet) 108/108 100 75.0  134.8  100 na pcf 

Porosity 108/108 100 0.34  0.81  0.61 na S.U. 
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Table E.6.2-4. Summary subsurface sediment statistics and comparisons to SMS criteria for chemicals with OC-
normalized criteria  

CHEMICALa 

DETECTION FREQUENCYb CONCENTRATION SMS CRITERIA COMPARISON TO SMS CRITERIA (NUMBER OF SAMPLES) 

RATIO % 
MINIMUM 
DETECT 

MAXIMUM 
DETECT 

CALCULATED 
MEAN 

RANGE 
OF RLS UNIT SQS CSL UNIT 

DETECT > SQS 
AND ≤ CSL 

DETECT 
> CSL 

NONDETECT 
> SQS AND ≤ 

CSL 
NONDETECT 

> CSL 

PAHs                             

2-Methylnaphthalene 41/243 17 0.13 J 19  2 0.21 - 12 mg/kg OC 38 64 mg/kg OC 0 0 0 0 

Acenaphthene 89/261 34 0.11 J 120  4 0.378 - 28 mg/kg OC 16 57 mg/kg OC 9 1 3 0 

Acenaphthylene 50/243 21 0.52 J 6.0  1 0.080 - 12 mg/kg OC 66 66 mg/kg OC 0 0 0 0 

Anthracene 193/261 74 0.30 J 75  6 0.380 - 28 mg/kg OC 220 1,200 mg/kg OC 0 0 0 0 

Benzo(a)anthracene 233/261 89 0.62 J 200  10 0.380 - 26 mg/kg OC 110 270 mg/kg OC 4 0 0 0 

Benzo(a)pyrene 228/261 87 0.85 J 200  10 0.380 - 57 mg/kg OC 99 210 mg/kg OC 4 0 0 0 

Benzo(g,h,i)perylene 200/256 78 0.641 J 53  6 0.380 - 57 mg/kg OC 31 78 mg/kg OC 5 0 2 0 

Benzofluoranthenes (total-calc'd) 236/261 90 1.2 J 410  40 nc mg/kg OC 230 450 mg/kg OC 4 0 0 0 

Chrysene 237/261 91 0.62 J 340  20 0.380 - 26 mg/kg OC 110 460 mg/kg OC 5 0 0 0 

Dibenzo(a,h)anthracene 116/261 44 0.23 J 38 J 3 0.378 - 9.5 mg/kg OC 12 33 mg/kg OC 20 1 0 0 

Dibenzofuran 56/261 21 0.13 J 100  3 0.23 - 28 mg/kg OC 15 58 mg/kg OC 6 1 4 0 

Fluoranthene 247/261 95 0.83 J 580  41 0.50 - 52 mg/kg OC 160 1,200 mg/kg OC 14 0 0 0 

Fluorene 100/261 38 0.18 J 160  4 0.31 - 28 mg/kg OC 23 79 mg/kg OC 4 1 2 0 

Indeno(1,2,3-cd)pyrene 203/256 79 0.513 J 58  7 0.380 - 12 mg/kg OC 34 88 mg/kg OC 5 0 0 0 

Naphthalene 65/243 27 0.098 J 87  3 0.23 - 12 mg/kg OC 99 170 mg/kg OC 0 0 0 0 

Phenanthrene 235/261 90 0.62 J 330  16 0.50 - 28 mg/kg OC 100 480 mg/kg OC 5 0 0 0 

Pyrene 250/261 96 1.0 J 520  42 0.50 - 26 mg/kg OC 1,000 1,400 mg/kg OC 0 0 0 0 

Total HPAH (calc'd) 251/261 96 1.9 J 2,100  180 nc mg/kg OC 960 5,300 mg/kg OC 6 0 0 0 

Total LPAH (calc'd) 235/261 90 0.62 J 650  29 nc mg/kg OC 370 780 mg/kg OC 3 0 0 0 

Phthalates                             

Bis(2-ethylhexyl)phthalate 196/263 75 0.95 J 200  20 0.51 - 140 mg/kg OC 47 78 mg/kg OC 22 16 6 5 

Butyl benzyl phthalate 143/245 58 0.33  26  2 0.20 - 18 mg/kg OC 4.9 64 mg/kg OC 14 0 5 0 

Diethyl phthalate 1/263 <1 410  410  3 0.20 - 28 mg/kg OC 61 110 mg/kg OC 0 1 0 0 

Dimethyl phthalate 20/245 8 0.14 J 340  3 0.11 - 14 mg/kg OC 53 53 mg/kg OC 0 1 0 0 

Di-n-butyl phthalate 50/245 20 0.51 J 16  2 0.53 - 14 mg/kg OC 220 1,700 mg/kg OC 0 0 0 0 

Di-n-octyl phthalate 13/263 5 0.99 J 140  4 0.071 - 140 mg/kg OC 58 4,500 mg/kg OC 1 0 5 0 

Other SVOCs                             

1,2,4-Trichlorobenzene 25/242 10 0.13 J 2.1  0.3 0.087 - 5.5 mg/kg OC 0.81 1.8 mg/kg OC 2 1 48 6 

1,2-Dichlorobenzene 29/241 12 0.13 J 9.9  0.4 0.054 - 5.5 mg/kg OC 2.3 2.3 mg/kg OC 0 3 0 5 

1,4-Dichlorobenzene 52/241 22 0.12 J 2.0  0.3 0.054 - 5.5 mg/kg OC 3.1 9 mg/kg OC 0 0 2 0 
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CHEMICALa 

DETECTION FREQUENCYb CONCENTRATION SMS CRITERIA COMPARISON TO SMS CRITERIA (NUMBER OF SAMPLES) 

RATIO % 
MINIMUM 
DETECT 

MAXIMUM 
DETECT 

CALCULATED 
MEAN 

RANGE 
OF RLS UNIT SQS CSL UNIT 

DETECT > SQS 
AND ≤ CSL 

DETECT 
> CSL 

NONDETECT 
> SQS AND ≤ 

CSL 
NONDETECT 

> CSL 

Hexachlorobenzene 3/242 1 0.23 J 0.70  0.3 0.032 - 5.5 mg/kg OC 0.38 2.3 mg/kg OC 1 0 122 5 

Hexachlorobutadiene 1/243 <1 0.30 J 0.30 J 0.3 0.032 - 11 mg/kg OC 3.9 6.2 mg/kg OC 0 0 1 2 

N-Nitrosodiphenylamine 0/243 0 nd nd 2 0.13 - 80 mg/kg OC 11 11 mg/kg OC 0 0 0 13 

Polychlorinated biphenyls                             

PCBs (total calc'd) 553/645 86 0.092 J 29,000  100 nc mg/kg OC 12 65 mg/kg OC 192 162 2 0 

a Data for chemicals with dry weight SMS criteria are presented in Table E.6.2-1. 
b Subsurface sediment sample samples were not included if the TOC content was < 0.5% or > 4.0%.  
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Table E.6.2-5. Summary subsurface sediment statistics and comparisons to SMS criteria expressed in dry 
weight units  

CHEMICAL 

DETECTION FREQUENCY CONCENTRATION CRITERIA COMPARISON TO CRITERIA (NUMBER OF SAMPLES) 

RATIO % 
MINIMUM 
DETECT 

MAXIMUM 
DETECT 

CALCULATED 
MEAN 

RL OR RANGE 
OF RLS UNIT SQS/LAET CSL/2LAET 

CRITERIA 
UNIT 

DETECT 
> SQS/LAET 

AND ≤ 
CSL/2LAET 

DETECT 
> CSL/2LA

ET 

NONDETECT 
> SQS/LAET 

AND ≤ 
CSL/2LAET 

NONDETECT 
> 

CSL/2LAET 

Metals and trace elements               

Arsenic 267/325 82 3.9  2,000  40 3.0 - 10.0 mg/kg dw 57 93 mg/kg dw 6 19 0 0 

Cadmium 257/388 66 0.0880  20.4  1 0.18 - 0.9 mg/kg dw 5.1 6.7 mg/kg dw 1 8 0 0 

Chromium 397/397 100 6.67  386  40 na mg/kg dw 260 270 mg/kg dw 0 2 0 0 

Copper 397/397 100 7.1  2,940  80 na mg/kg dw 390 390 mg/kg dw 0 10 0 0 

Lead 361/394 92 2.8  3,520 J 80 2 - 3.6 mg/kg dw 450 530 mg/kg dw 3 10 0 0 

Mercury 341/436 78 0.020  10  0.2 0.020 - 0.100 mg/kg dw 0.41 0.59 mg/kg dw 22 31 0 0 

Silver 166/372 45 0.050  7.5  0.7 0.30 - 1 mg/kg dw 6.1 6.1 mg/kg dw 0 2 0 0 

Zinc 396/396 100 16.2 J 4,720  200 na mg/kg dw 410 960 mg/kg dw 15 15 0 0 

PAHs                             

2-Methylnaphthalene 43/281 15 2.9 J 4,500  40 1.6 - 400  µg/kg dw 670 1,400  µg/kg dw 0 1 0 0 

Acenaphthene 94/304 31 1.3 J 4,600  80 4.30 - 400  µg/kg dw 500 730  µg/kg dw 9 2 3 0 

Acenaphthylene 53/281 19 10 J 280  20 1.9 - 400  µg/kg dw 1,300 1,300  µg/kg dw 0 0 0 0 

Anthracene 200/304 66 4.3 J 1,900  100 4.30 - 400  µg/kg dw 960 4,400  µg/kg dw 1 0 0 0 

Benzo(a)anthracene 243/304 80 12 J 4,500  300 4.30 - 180  µg/kg dw 1,300 1,600  µg/kg dw 5 1 0 0 

Benzo(a)pyrene 237/304 78 11 J 5,300  300 4.30 - 400  µg/kg dw 1,600 3,000  µg/kg dw 4 1 0 0 

Benzo(g,h,i)perylene 207/298 69 11 J 1,000  100 4.30 - 400  µg/kg dw 670 720  µg/kg dw 5 0 2 0 

Benzofluoranthenes (total-calc'd) 248/304 82 21 J 10,200  700 nc  µg/kg dw 3,200 3,600  µg/kg dw 4 1 0 0 

Chrysene 247/304 81 12 J 7,200  400 4.30 - 180  µg/kg dw 1,400 2,800  µg/kg dw 6 1 0 0 

Dibenzo(a,h)anthracene 119/304 39 3.2 J 660 J 60 4.30 - 910  µg/kg dw 230 540  µg/kg dw 20 1 1 5 

Dibenzofuran 58/304 19 2.9 J 1,700  50 1.7 - 400  µg/kg dw 540 700  µg/kg dw 6 2 4 0 

Fluoranthene 262/304 86 12 J 13,000  800 4.30 - 340  µg/kg dw 1,700 2,500  µg/kg dw 14 2 0 0 

Fluorene 104/304 34 4.9 J 4,300  80 2.3 - 400  µg/kg dw 540 1,000  µg/kg dw 4 2 2 0 

Indeno(1,2,3-cd)pyrene 212/298 71 10 J 1,500  100 4.30 - 400  µg/kg dw 600 690  µg/kg dw 7 0 0 0 

Naphthalene 70/293 24 1.9 J 3,400  50 1.7 - 400  µg/kg dw 2,100 2,400  µg/kg dw 0 1 0 0 

Phenanthrene 244/304 80 10 J 13,000  300 4.30 - 400  µg/kg dw 1,500 5,400  µg/kg dw 5 1 0 0 

Pyrene 266/304 88 9.9 J 10,000  800 4.30 - 170  µg/kg dw 2,600 3,300  µg/kg dw 0 2 0 0 

Total HPAH (calc'd) 268/304 88 9.9 J 47,000  3,000 nc  µg/kg dw 12,000 17,000  µg/kg dw 6 2 0 0 

Total LPAH (calc'd) 244/304 80 12.00  27,000 J 600 nc  µg/kg dw 5,200 13,000  µg/kg dw 3 1 0 0 
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CHEMICAL 

DETECTION FREQUENCY CONCENTRATION CRITERIA COMPARISON TO CRITERIA (NUMBER OF SAMPLES) 

RATIO % 
MINIMUM 
DETECT 

MAXIMUM 
DETECT 

CALCULATED 
MEAN 

RL OR RANGE 
OF RLS UNIT SQS/LAET CSL/2LAET 

CRITERIA 
UNIT 

DETECT 
> SQS/LAET 

AND ≤ 
CSL/2LAET 

DETECT 
> CSL/2LA

ET 

NONDETECT 
> SQS/LAET 

AND ≤ 
CSL/2LAET 

NONDETECT 
> 

CSL/2LAET 

Phthalates                             

Bis(2-ethylhexyl)phthalate 216/306 71 12 J 5,100  500 19 - 2,400  µg/kg dw 1,300 1,900  µg/kg dw 25 17 6 5 

Butyl benzyl phthalate 147/283 52 5.6 J 610  30 5.8 - 400  µg/kg dw 63 900  µg/kg dw 16 0 7 0 

Diethyl phthalate 1/306 <1 2,700  2,700  40 4.6 - 400  µg/kg dw 200 1,200  µg/kg dw 0 1 1 0 

Dimethyl phthalate 20/283 7 4.2 J 8,800  60 2.4 - 400  µg/kg dw 71 160  µg/kg dw 0 1 2 2 

Di-n-butyl phthalate 60/283 21 6.5 J 280  30 10 - 400  µg/kg dw 1,400 5,100  µg/kg dw 0 0 0 0 

Di-n-octyl phthalate 14/306 5 14 J 2,000  70 1.6 - 1,600  µg/kg dw 6,200 nv  µg/kg dw 1 na 5 na 

Other SVOCs                             

1,2,4-Trichlorobenzene 27/293 9 3.6 J 110 J 7 0.87 - 400  µg/kg dw 31 51  µg/kg dw 2 2 48 8 

1,2-Dichlorobenzene 31/292 11 0.98 J 160  7 0.78 - 400  µg/kg dw 35 50  µg/kg dw 0 3 1 7 

1,4-Dichlorobenzene 56/292 19 2.1 J 750 J 9 0.86 - 400  µg/kg dw 110 120  µg/kg dw 0 1 2 2 

2,4-Dimethylphenol 21/281 7 3.7 J 46  10 5.8 - 790  µg/kg dw 29 29  µg/kg dw 0 1 0 16 

2-Methylphenol 29/281 10 3.0 J 160  9 4.5 - 400  µg/kg dw 63 63  µg/kg dw 0 1 0 4 

4-Methylphenol 15/304 5 8.6 J 110 J 30 3.8 - 400  µg/kg dw 670 670  µg/kg dw 0 0 0 0 

Benzoic acid 122/304 40 35 J 3,000 J 200 58 - 4,000  µg/kg dw 650 650  µg/kg dw 0 13 0 16 

Benzyl alcohol 32/281 11 7.7 J 210  30 4.9 - 2,000  µg/kg dw 57 73  µg/kg dw 2 5 14 11 

Hexachlorobenzene 3/280 1 4.6 J 10  6 0.78 - 400  µg/kg dw 22 70  µg/kg dw 1 0 123 7 

Hexachlorobutadiene 2/293 1 5.9 J 13  8 0.96 - 790  µg/kg dw 11 120  µg/kg dw 1 0 8 4 

Hexachloroethane 0/277 0 nd nd 20 2.9 - 790  µg/kg dw 1,400 14,000  µg/kg dw 0 0 0 0 

N-Nitrosodiphenylamine 1/281 <1 33  33  50 2.9 - 7,300  µg/kg dw 28 40  µg/kg dw 1 0 5 19 

Pentachlorophenol 54/304 18 16 J 930 J 130 12 - 3,100  µg/kg dw 360 690  µg/kg dw 1 4 2 23 

Phenol 57/304 19 12 J 3,100  50 4.4 - 790  µg/kg dw 420 1,200  µg/kg dw 1 1 1 0 

Polychlorinated biphenyls                             

PCBs (total calc'd) 609/821 74 0.52 J 890,000  3,000 nc  µg/kg dw 130 1,000  µg/kg dw 211 174 3 0 
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E.6.3 TISSUE 

Table E.6.3-1. Summary statistics for amphipod, whole body  

CHEMICAL 

DETECTION FREQUENCY CONCENTRATION 

RATIO % 
MINIMUM 
DETECT 

MAXIMUM 
DETECT 

CALCULATED 
MEAN 

RL OR 
RANGE OF RLS UNIT 

Metals and trace elements               
Antimony 3/4 75 0.024  0.069  0.033 0.023 mg/kg ww 
Arsenic 4/4 100 0.96  1.5  1.2 na mg/kg ww 
Cadmium 4/4 100 0.017  0.15  0.058 na mg/kg ww 
Chromium 4/4 100 0.45 J 0.56 J 0.52 na mg/kg ww 
Copper 4/4 100 9.8  30  19 na mg/kg ww 
Lead 4/4 100 0.95  7.4  3.7 na mg/kg ww 
Mercury 4/4 100 0.0067  0.017  0.011 na mg/kg ww 
Nickel 4/4 100 0.48  0.77 J 0.60 na mg/kg ww 
Silver 4/4 100 0.060 J 0.099  0.080 na mg/kg ww 
Thallium 0/2 0 nd nd 0.011 0.020 – 0.023 mg/kg ww 
Zinc 4/4 100 7.9  26  14 na mg/kg ww 

Organometals               
Monobutyltin as ion 2/2 100 2.8 J 10 J 6.4 na µg/kg ww 
Dibutyltin as ion 2/2 100 2.1 J 2.8 J 2.5 na µg/kg ww 
Tributyltin as ion 4/4 100 18  36  29 na µg/kg ww 
Tetrabutyltin as ion 0/2 0 nd nd 0.20 0.40 µg/kg ww 

PAHs               
2-Chloronaphthalene 0/4 0 nd nd 12 24 µg/kg ww 
2-Methylnaphthalene 0/4 0 nd nd 32 64 µg/kg ww 
Acenaphthene 0/4 0 nd nd 8.0 16 µg/kg ww 
Acenaphthylene 0/4 0 nd nd 12 24 µg/kg ww 
Anthracene 0/4 0 nd nd 12 24 µg/kg ww 
Benzo(a)anthracene 0/4 0 nd nd 12 24 µg/kg ww 
Benzo(a)pyrene 0/4 0 nd nd 20 40 µg/kg ww 
Benzo(b)fluoranthene 0/4 0 nd nd 32 64 µg/kg ww 
Benzo(g,h,i)perylene 0/4 0 nd nd 20 40 µg/kg ww 
Benzo(k)fluoranthene 0/4 0 nd nd 32 64 µg/kg ww 
Total benzofluoranthenes   0/4 0 nd nd 32 nc µg/kg ww 
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CHEMICAL 

DETECTION FREQUENCY CONCENTRATION 

RATIO % 
MINIMUM 
DETECT 

MAXIMUM 
DETECT 

CALCULATED 
MEAN 

RL OR 
RANGE OF RLS UNIT 

Chrysene 0/4 0 nd nd 12 24 µg/kg ww 
Dibenzo(a,h)anthracene 0/4 0 nd nd 32 64 µg/kg ww 
Dibenzofuran 0/4 0 nd nd 20 40 µg/kg ww 
Fluoranthene 1/4 25 84  84  30 24 µg/kg ww 
Fluorene 0/4 0 nd nd 12 24 µg/kg ww 
Indeno(1,2,3-cd)pyrene 0/4 0 nd nd 20 40 µg/kg ww 
Naphthalene 0/4 0 nd nd 32 64 µg/kg ww 
Phenanthrene 0/4 0 nd nd 12 24 µg/kg ww 
Pyrene 1/4 25 160  160  49 24 µg/kg ww 
Total HPAH   1/4 25 240  240  84 nc µg/kg ww 
Total LPAH   0/4 0 nd nd 32 nc µg/kg ww 
Carcinogenic PAHs – Mammal 0/4 0 nd nd 22 43 µg/kg ww 
Total PAH   1/4 25 240  240  84 nc µg/kg ww 

Phthalates               
Bis(2-ethylhexyl)phthalate 2/4 50 170  530  180 24 µg/kg ww 
Butyl benzyl phthalate 0/2 0 nd nd 12 24 µg/kg ww 
Diethyl phthalate 0/4 0 nd nd 20 40 µg/kg ww 
Dimethyl phthalate 0/4 0 nd nd 8.0 16 µg/kg ww 
Di-n-butyl phthalate 0/4 0 nd nd 20 40 µg/kg ww 
Di-n-octyl phthalate 0/4 0 nd nd 12 24 µg/kg ww 

Other SVOCs               
1,2,4-Trichlorobenzene 0/4 0 nd nd 12 24 µg/kg ww 
1,2-Dichlorobenzene 0/4 0 nd nd 12 24 µg/kg ww 
1,2-Diphenylhydrazine 0/4 0 nd nd 40 80 µg/kg ww 
1,3-Dichlorobenzene 0/4 0 nd nd 12 24 µg/kg ww 
1,4-Dichlorobenzene 0/4 0 nd nd 12 24 µg/kg ww 
2,4,5-Trichlorophenol 0/4 0 nd nd 80 160 µg/kg ww 
2,4,6-Trichlorophenol 0/4 0 nd nd 80 160 µg/kg ww 
2,4-Dichlorophenol 0/4 0 nd nd 20 40 µg/kg ww 
2,4-Dimethylphenol 0/4 0 nd nd 20 40 µg/kg ww 
2,4-Dinitrophenol 0/4 0 nd nd 40 80 µg/kg ww 
2,4-Dinitrotoluene 0/4 0 nd nd 8.0 16 µg/kg ww 
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CHEMICAL 

DETECTION FREQUENCY CONCENTRATION 

RATIO % 
MINIMUM 
DETECT 

MAXIMUM 
DETECT 

CALCULATED 
MEAN 

RL OR 
RANGE OF RLS UNIT 

2,6-Dinitrotoluene 0/4 0 nd nd 8.0 16 µg/kg ww 
2-Chlorophenol 0/4 0 nd nd 40 80 µg/kg ww 
2-Methylphenol 0/4 0 nd nd 20 40 µg/kg ww 
2-Nitroaniline 0/4 0 nd nd 80 160 µg/kg ww 
2-Nitrophenol 0/4 0 nd nd 20 40 µg/kg ww 
3,3'-Dichlorobenzidine 0/4 0 nd nd 20 40 µg/kg ww 
3-Nitroaniline 0/4 0 nd nd 80 160 µg/kg ww 
4,6-Dinitro-o-cresol 0/4 0 nd nd 40 80 µg/kg ww 
4-Bromophenyl phenyl ether 0/4 0 nd nd 8.0 16 µg/kg ww 
4-Chloro-3-methylphenol 0/2 0 nd nd 40 80 µg/kg ww 
4-Chloroaniline 0/4 0 nd nd 40 80 µg/kg ww 
4-Chlorophenyl phenyl ether 0/4 0 nd nd 12 24 µg/kg ww 
4-Methylphenol 0/4 0 nd nd 20 40 µg/kg ww 
4-Nitroaniline 0/4 0 nd nd 80 160 µg/kg ww 
4-Nitrophenol 0/2 0 nd nd 40 80 µg/kg ww 
Aniline 0/2 0 nd nd 40 80 µg/kg ww 
Benzoic acid 0/4 0 nd nd 80 160 µg/kg ww 
Benzyl alcohol 0/4 0 nd nd 20 40 µg/kg ww 
bis(2-chloroethoxy)methane 0/4 0 nd nd 20 40 µg/kg ww 
bis(2-chloroethyl)ether 0/4 0 nd nd 12 24 µg/kg ww 
bis(2-chloroisopropyl)ether 0/4 0 nd nd 40 80 µg/kg ww 
Caffeine 0/4 0 nd nd 4.0 8.0 µg/kg ww 
Carbazole 0/4 0 nd nd 20 40 µg/kg ww 
Coprostanol 0/4 0 nd nd 80 160 µg/kg ww 
Hexachlorobenzene 0/4 0 nd nd 12 24 µg/kg ww 
Hexachlorobutadiene 0/4 0 nd nd 20 40 µg/kg ww 
Hexachloroethane 0/4 0 nd nd 20 40 µg/kg ww 
Isophorone 0/4 0 nd nd 20 40 µg/kg ww 
Nitrobenzene 0/4 0 nd nd 20 40 µg/kg ww 
N-Nitrosodimethylamine 0/4 0 nd nd 80 160 µg/kg ww 
N-Nitroso-di-n-propylamine 0/2 0 nd nd 20 40 µg/kg ww 
N-Nitrosodiphenylamine 0/4 0 nd nd 20 40 µg/kg ww 
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CHEMICAL 

DETECTION FREQUENCY CONCENTRATION 

RATIO % 
MINIMUM 
DETECT 

MAXIMUM 
DETECT 

CALCULATED 
MEAN 

RL OR 
RANGE OF RLS UNIT 

Pentachlorophenol 0/4 0 nd nd 20 40 µg/kg ww 
Phenol 2/4 50 1,400  2,200  940 160 µg/kg ww 

Polychlorinated biphenyls               
Aroclor-1016 0/4 0 nd nd 4.0 8.0 µg/kg ww 
Aroclor-1221 0/4 0 nd nd 4.0 8.0 µg/kg ww 
Aroclor-1232 0/4 0 nd nd 4.0 8.0 µg/kg ww 
Aroclor-1242 0/4 0 nd nd 4.0 8.0 µg/kg ww 
Aroclor-1248 4/4 100 23  29  27 na µg/kg ww 
Aroclor-1254 4/4 100 36  300  130 na µg/kg ww 
Aroclor-1260 4/4 100 43  120  76 na µg/kg ww 
Total PCBs   4/4 100 106  410  230 nc µg/kg ww 

Conventional parameters               
Total solids 2/2 100 18  18  18 na % ww 
Lipid 4/4 100 0.66  5.3  3.0 na % ww 
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Table E.6.3-2. Summary statistics for benthic invertebrates, whole body  

CHEMICAL 

DETECTION FREQUENCY CONCENTRATION 

RATIO % 
MINIMUM 
DETECT 

MAXIMUM 
DETECT 

CALCULATED 
MEAN 

RL OR RANGE OF 
RLS UNIT 

Metals and trace elements               
Antimony 20/20 100 0.0013 J 0.172  0.02 na mg/kg ww 
Arsenic 20/20 100 0.573  17.40  2.34 na mg/kg ww 
Cadmium 20/20 100 0.0175 J 0.202 J 0.060 na mg/kg ww 
Chromium 20/20 100 0.08  3.90  1 na mg/kg ww 
Cobalt 20/20 100 0.0514 J 0.5520 J 0.216 na mg/kg ww 
Copper 20/20 100 1.940 J 21.8  8.52 na mg/kg ww 
Lead 20/20 100 0.1430  14.60  1.77 na mg/kg ww 
Mercury 18/20 90 0.002 J 0.044  0.01 0.004 – 0.009 mg/kg ww 
Molybdenum 20/20 100 0.0563  0.4330  0.154 na mg/kg ww 
Nickel 20/20 100 0.094  2.950  0.68 na mg/kg ww 
Selenium 20/20 100 0.055  0.603  0.22 na mg/kg ww 
Silver 20/20 100 0.0126 J 0.1650 J 0.051 na mg/kg ww 
Thallium 20/20 100 0.0006 J 0.0068  0.003 na mg/kg ww 
Vanadium 20/20 100 0.26  3.04  1.2 na mg/kg ww 
Zinc 20/20 100 8.22  43.6  20.9 na mg/kg ww 

Organometals               
Monobutyltin as ion 9/20 45 2.4 J 30  5.3 4.6 – 9.4 µg/kg ww 
Dibutyltin as ion 15/20 75 2.2 J 24  8.5 4.8 – 5.0 µg/kg ww 
Tributyltin as ion 19/20 95 3.8 J 92  28 5.0 µg/kg ww 
Tetrabutyltin as ion 0/20 0 nd nd 2.8 1.6 – 11 µg/kg ww 

Alkylated PAHs               
C1-Chrysenes 5/20 25 36  240  37 25 – 50 µg/kg ww 
C1-Dibenzothiophenes 1/20 5 46  46  16 25 – 50 µg/kg ww 
C1-Fluoranthene/pyrene 12/20 60 39  560  88 25 – 46 µg/kg ww 
C1-Fluorenes 2/20 10 34  39  17 25 – 50 µg/kg ww 
C1-Phenanthrenes/anthracenes 7/20 35 26  140  42 25 – 50 µg/kg ww 
C2-Chrysenes 1/20 5 140  140  21 25 – 50 µg/kg ww 
C2-Dibenzothiophenes 1/20 5 36  36  15 25 – 50 µg/kg ww 
C2-Fluorenes 4/20 20 36  84  24 25 – 50 µg/kg ww 
C2-Naphthalenes 1/20 5 68  68  17 25 – 50 µg/kg ww 
C2-Phenanthrenes/anthracenes 6/20 30 28  110  34 25 – 50 µg/kg ww 
C3-Chrysenes 0/20 0 nd nd 14 25 – 50 µg/kg ww 
C3-Dibenzothiophenes 0/20 0 nd nd 14 25 – 50 µg/kg ww 
C3-Fluorenes 4/20 20 37  92  23 25 – 50 µg/kg ww 
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C3-Naphthalenes 1/20 5 120  120  20 25 – 50 µg/kg ww 
C3-Phenanthrenes/anthracenes 7/20 35 35  71  28 25 – 50 µg/kg ww 
C4-Chrysenes 0/20 0 nd nd 14 25 – 50 µg/kg ww 
C4-Naphthalenes 1/20 5 110  110  19 25 – 50 µg/kg ww 
C4-Phenanthrenes/anthracenes 4/20 20 29  55  20 25 – 50 µg/kg ww 

PAHs               
1-Methylnaphthalene 19/20 95 0.75 J 5.0 J 3.1 50 µg/kg ww 
2-Chloronaphthalene 0/20 0 nd nd 110 200 – 400 µg/kg ww 
2-Methylnaphthalene 20/20 100 1.0 J 5.6 J 2.3 na µg/kg ww 
Acenaphthene 20/20 100 0.61 J 35  7.0 na µg/kg ww 
Acenaphthylene 19/20 95 0.40 J 12 J 3.1 25 µg/kg ww 
Anthracene 20/20 100 1.0 J 110  17 na µg/kg ww 
Benzo(a)anthracene 20/20 100 0.93 J 270  44 na µg/kg ww 
Benzo(a)pyrene 17/20 85 2.0 J 190  28 25 µg/kg ww 
Benzo(b)fluoranthene 20/20 100 1.5 J 290  40 na µg/kg ww 
Benzo(e)pyrene 20/20 100 3.8 J 250  37 na µg/kg ww 
Benzo(g,h,i)perylene 20/20 100 1.1 J 88  15 na µg/kg ww 
Benzo(k)fluoranthene 20/20 100 1.6 J 220  30 na µg/kg ww 
Total benzofluoranthenes   20/20 100 3.4 J 510  70 na µg/kg ww 
Chrysene 20/20 100 8.2 J 780  88 na µg/kg ww 
Dibenzo(a,h)anthracene 15/20 75 0.61 J 25 J 6.7 25 µg/kg ww 
Dibenzofuran 19/20 95 0.72 J 32  5.9 25 µg/kg ww 
Fluoranthene 20/20 100 10 J 680  140 na µg/kg ww 
Fluorene 20/20 100 0.83 J 57  9.7 na µg/kg ww 
Indeno(1,2,3-cd)pyrene 19/20 95 0.80 J 87  15 25 µg/kg ww 
Naphthalene 20/20 100 3.4 J 7.3 J 5.8 na µg/kg ww 
Perylene 13/20 65 3.2 J 69  18 25 µg/kg ww 
Phenanthrene 20/20 100 3.7 J 320  51 na µg/kg ww 
Pyrene 20/20 100 11 J 570  140 na µg/kg ww 
Total HPAH   20/20 100 36 J 3,200 J 540 na µg/kg ww 
Total LPAH   20/20 100 12.4 J 450 J 93 na µg/kg ww 
Carcinogenic PAHs – Mammal 20/20 100 4.2 J 290 J 44 na µg/kg ww 
Total PAH   20/20 100 48 J 3,630 J 640 na µg/kg ww 

Phthalates               
Bis(2-ethylhexyl)phthalate 5/20 25 1,100 J 2,200 J 1,400 2,500 µg/kg ww 
Butyl benzyl phthalate 1/20 5 190 J 190 J 120 200 – 400 µg/kg ww 
Diethyl phthalate 0/20 0 nd nd 230 390 – 790 µg/kg ww 
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Dimethyl phthalate 0/20 0 nd nd 110 200 – 400 µg/kg ww 
Di-n-butyl phthalate 0/20 0 nd nd 110 200 – 400 µg/kg ww 
Di-n-octyl phthalate 0/20 0 nd nd 110 200 – 400 µg/kg ww 

Other SVOCs               
1,2,4-Trichlorobenzene 0/20 0 nd nd 110 200 – 400 µg/kg ww 
1,2-Dichlorobenzene 0/20 0 nd nd 110 200 – 400 µg/kg ww 
1,3-Dichlorobenzene 0/20 0 nd nd 110 200 – 400 µg/kg ww 
1,4-Dichlorobenzene 0/20 0 nd nd 110 200 – 400 µg/kg ww 
2,4,5-Trichlorophenol 1/20 5 75 J 75 J 220 390 – 790 µg/kg ww 
2,4,6-Trichlorophenol 1/20 5 47 J 47 J 220 390 – 790 µg/kg ww 
2,4-Dichlorophenol 0/20 0 nd nd 230 390 – 790 µg/kg ww 
2,4-Dimethylphenol 1/20 5 71 J 71 J 220 390 – 790 µg/kg ww 
2,4-Dinitrophenol 0/20 0 nd nd 2,300 3,900 – 7,900 µg/kg ww 
2,4-Dinitrotoluene 0/20 0 nd nd 230 390 – 790 µg/kg ww 
2,6-Dinitrotoluene 0/20 0 nd nd 110 200 – 400 µg/kg ww 
2-Chlorophenol 0/20 0 nd nd 230 390 – 790 µg/kg ww 
2-Methylphenol 0/20 0 nd nd 230 390 – 790 µg/kg ww 
2-Nitroaniline 0/20 0 nd nd 570 970 – 2,000 µg/kg ww 
2-Nitrophenol 0/20 0 nd nd 110 200 – 400 µg/kg ww 
3,3'-Dichlorobenzidine 0/20 0 nd nd 5,700 9,700 – 20,000 µg/kg ww 
3-Nitroaniline 0/20 0 nd nd 1,100 2,000 – 4,000 µg/kg ww 
4,6-Dinitro-o-cresol 0/20 0 nd nd 1,100 2,000 – 4,000 µg/kg ww 
4-Bromophenyl phenyl ether 0/20 0 nd nd 110 200 – 400 µg/kg ww 
4-Chloro-3-methylphenol 0/20 0 nd nd 570 970 – 2,000 µg/kg ww 
4-Chloroaniline 1/20 5 53 J 53 J 550 970 – 2,000 µg/kg ww 
4-Chlorophenyl phenyl ether 0/20 0 nd nd 110 200 – 400 µg/kg ww 
4-Methylphenol 6/20 30 77 J 44,000  2,400 400 – 790 µg/kg ww 
4-Nitroaniline 0/20 0 nd nd 570 970 – 2,000 µg/kg ww 
4-Nitrophenol 2/20 10 280 J 2,300 J 1,100 2,000 – 4,000 µg/kg ww 
Aniline 0/20 0 nd nd 2,300 3,900 – 7,900 µg/kg ww 
Benzidine 0/20 0 nd nd 14,000 25,000 – 50,000 µg/kg ww 
Benzoic acid 19/20 95 990 J 14,000  3,700 4,000 µg/kg ww 
Benzyl alcohol 8/20 40 57 J 1,100  160 200 – 400 µg/kg ww 
Biphenyl 20/20 100 1.4 J 5.3 J 2.6 na µg/kg ww 
bis(2-chloroethoxy)methane 0/20 0 nd nd 110 200 – 400 µg/kg ww 
bis(2-chloroethyl)ether 0/20 0 nd nd 110 200 – 400 µg/kg ww 
bis(2-chloroisopropyl)ether 0/20 0 nd nd 110 200 – 400 µg/kg ww 
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Carbazole 0/20 0 nd nd 570 970 – 2,000 µg/kg ww 
Dibenzothiophene 15/20 75 0.69 J 26  9.0 25 – 50 µg/kg ww 
Hexachlorobenzene 0/20 0 nd nd 5.4 9.7 – 18 µg/kg ww 
Hexachlorobutadiene 0/20 0 nd nd 110 200 – 400 µg/kg ww 
Hexachlorocyclopentadiene 0/20 0 nd nd 14,000 25,000 – 50,000 µg/kg ww 
Hexachloroethane 0/20 0 nd nd 110 200 – 400 µg/kg ww 
Isophorone 0/20 0 nd nd 110 200 – 400 µg/kg ww 
Nitrobenzene 0/20 0 nd nd 110 200 – 400 µg/kg ww 
N-Nitrosodimethylamine 0/20 0 nd nd 110 200 – 400 µg/kg ww 
N-Nitroso-di-n-propylamine 1/20 5 3,700  3,700  350 200 – 2,300 µg/kg ww 
N-Nitrosodiphenylamine 1/20 5 170 J 170 J 120 200 – 400 µg/kg ww 
Pentachlorophenol 5/20 25 1,100 J 4,700  1,400 2,000 – 4,000 µg/kg ww 
Phenol 9/20 45 91 J 580  250 99 – 990 µg/kg ww 

Polychlorinated biphenyls               
PCB-001 7/8 88 1.30 J 45.0  8.93 0.382 ng/kg ww 
PCB-002 4/8 50 1.45 J 2.51 J 1.15 0.259 – 1.06 ng/kg ww 
PCB-003 4/8 50 3.39 J 15.1  3.84 0.442 – 1.75 ng/kg ww 
PCB-004 8/8 100 8.72  275  74.2 na ng/kg ww 
PCB-005 8/8 100 0.201 J 12.8  3.10 na ng/kg ww 
PCB-006 8/8 100 7.28  233  70.7 na ng/kg ww 
PCB-007 8/8 100 0.753 J 44.8  12.0 na ng/kg ww 
PCB-008 8/8 100 16.5  1,040  288 na ng/kg ww 
PCB-009 8/8 100 1.09 J 46.6  12.8 na ng/kg ww 
PCB-010 8/8 100 0.632 J 20.5  5.19 na ng/kg ww 
PCB-011 7/8 88 9.66  35.2  16.8 4.45 ng/kg ww 
PCB-012 8/8 100 4.05 CJ 97.8 C 31.5 na ng/kg ww 
PCB-013 8/8 100 C12 C12 nc na ng/kg ww 
PCB-014 1/8 12 0.226 J 0.226 J 0.188 0.128 – 0.662 ng/kg ww 
PCB-015 8/8 100 22.7  798  229 na ng/kg ww 
PCB-016 8/8 100 28.8  1,380  338 na ng/kg ww 
PCB-017 8/8 100 71.0  2,780  633 na ng/kg ww 
PCB-018 8/8 100 130 C 3,520 C 926 na ng/kg ww 
PCB-019 8/8 100 15.4  386  112 na ng/kg ww 
PCB-020 8/8 100 358 C 14,800 C 3,490 na ng/kg ww 
PCB-021 8/8 100 58.9 C 3,580 C 944 na ng/kg ww 
PCB-022 8/8 100 71.5  2,940  749 na ng/kg ww 
PCB-023 8/8 100 0.243 J 4.74 J 1.56 na ng/kg ww 
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PCB-024 8/8 100 1.73 J 39.2  11.9 na ng/kg ww 
PCB-025 8/8 100 65.8  910  331 na ng/kg ww 
PCB-026 8/8 100 172 C 2,410 C 766 na ng/kg ww 
PCB-027 8/8 100 29.3  381  122 na ng/kg ww 
PCB-028 8/8 100 C20 C20 nc na ng/kg ww 
PCB-029 8/8 100 C26 C26 nc na ng/kg ww 
PCB-030 8/8 100 C18 C18 nc na ng/kg ww 
PCB-031 8/8 100 261  12,400  2,720 na ng/kg ww 
PCB-032 8/8 100 58.6  2,400  601 na ng/kg ww 
PCB-033 8/8 100 C21 C21 nc na ng/kg ww 
PCB-034 8/8 100 2.30 J 72.9  16.8 na ng/kg ww 
PCB-035 8/8 100 1.95 J 112  35.2 na ng/kg ww 
PCB-036 3/8 38 0.320 J 1.08 J 0.402 0.268 – 0.424 ng/kg ww 
PCB-037 8/8 100 58.2  2,370  658 na ng/kg ww 
PCB-038 8/8 100 0.775 J 28.1  8.00 na ng/kg ww 
PCB-039 8/8 100 2.50 J 142  31.7 na ng/kg ww 
PCB-040 8/8 100 174 C 11,900 C 2,600 na ng/kg ww 
PCB-041 8/8 100 C40 C40 nc na ng/kg ww 
PCB-042 8/8 100 98.0  5,470  1,400 na ng/kg ww 
PCB-043 8/8 100 19.0  779  195 na ng/kg ww 
PCB-044 8/8 100 634 C 22,800 C 5,820 na ng/kg ww 
PCB-045 8/8 100 74.7 C 2,750 C 689 na ng/kg ww 
PCB-046 8/8 100 13.2  592  164 na ng/kg ww 
PCB-047 8/8 100 C44 C44 nc na ng/kg ww 
PCB-048 8/8 100 70.2  3,870  894 na ng/kg ww 
PCB-049 8/8 100 556 C 19,100 C 5,160 na ng/kg ww 
PCB-050 8/8 100 111 C 2,460 C 657 na ng/kg ww 
PCB-051 8/8 100 C45 C45 nc na ng/kg ww 
PCB-052 8/8 100 1,350  30,400  8,900 na ng/kg ww 
PCB-053 8/8 100 C50 C50 nc na ng/kg ww 
PCB-054 8/8 100 1.47 J 27.9  9.00 na ng/kg ww 
PCB-055 8/8 100 4.30  195  77.5 na ng/kg ww 
PCB-056 8/8 100 178  9,420  2,350 na ng/kg ww 
PCB-057 8/8 100 9.96  135  52.7 na ng/kg ww 
PCB-058 8/8 100 4.80  101  33.7 na ng/kg ww 
PCB-059 8/8 100 60.3 C 2,070 C 567 na ng/kg ww 
PCB-060 8/8 100 95.4  3,510  1,070 na ng/kg ww 
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PCB-061 8/8 100 938 C 38,500 C 10,200 na ng/kg ww 
PCB-062 8/8 100 C59 C59 nc na ng/kg ww 
PCB-063 8/8 100 30.4  1,020  278 na ng/kg ww 
PCB-064 8/8 100 217  10,600  2,380 na ng/kg ww 
PCB-065 8/8 100 C44 C44 nc na ng/kg ww 
PCB-066 8/8 100 585  26,500  6,920 na ng/kg ww 
PCB-067 8/8 100 16.8  547  196 na ng/kg ww 
PCB-068 8/8 100 13.2  171  72.7 na ng/kg ww 
PCB-069 8/8 100 C49 C49 nc na ng/kg ww 
PCB-070 8/8 100 C61 C61 nc na ng/kg ww 
PCB-071 8/8 100 C40 C40 nc na ng/kg ww 
PCB-072 8/8 100 23.9  345  129 na ng/kg ww 
PCB-073 0/8 0 nd nd 0.0578 0.0237 – 0.278 ng/kg ww 
PCB-074 8/8 100 C61 C61 nc na ng/kg ww 
PCB-075 8/8 100 C59 C59 nc na ng/kg ww 
PCB-076 8/8 100 C61 C61 nc na ng/kg ww 
PCB-077 8/8 100 33.3  1,440  431 na ng/kg ww 
PCB-078 0/8 0 nd nd 0.233 0.386 – 0.538 ng/kg ww 
PCB-079 8/8 100 13.4  280  122 na ng/kg ww 
PCB-080 0/8 0 nd nd 0.204 0.335 – 0.467 ng/kg ww 
PCB-081 8/8 100 2.24 J 67.6  25.6 na ng/kg ww 
PCB-082 8/8 100 55.1  2,550  925 na ng/kg ww 
PCB-083 8/8 100 1,220 C 24,200 C 10,700 na ng/kg ww 
PCB-084 8/8 100 221  4,400  2,040 na ng/kg ww 
PCB-085 8/8 100 290 C 6,250 C 2,350 na ng/kg ww 
PCB-086 8/8 100 659 C 18,200 C 7,660 na ng/kg ww 
PCB-087 8/8 100 C86 C86 nc na ng/kg ww 
PCB-088 8/8 100 216 C 4,700 C 1,860 na ng/kg ww 
PCB-089 7/8 88 5.53  427  91.5 0.398 ng/kg ww 
PCB-090 8/8 100 1,380 C 49,400 C 18,300 na ng/kg ww 
PCB-091 8/8 100 C88 C88 nc na ng/kg ww 
PCB-092 8/8 100 425  8,230  3,350 na ng/kg ww 
PCB-093 8/8 100 1,420 C 36,300 C 12,500 na ng/kg ww 
PCB-094 8/8 100 6.38  157  47.6 na ng/kg ww 
PCB-095 8/8 100 C93 C93 nc na ng/kg ww 
PCB-096 8/8 100 6.18  163  51.0 na ng/kg ww 
PCB-097 8/8 100 C86 C86 nc na ng/kg ww 
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PCB-098 8/8 100 C93 C93 nc na ng/kg ww 
PCB-099 8/8 100 C83 C83 nc na ng/kg ww 
PCB-100 8/8 100 C93 C93 nc na ng/kg ww 
PCB-101 8/8 100 C90 C90 nc na ng/kg ww 
PCB-102 8/8 100 C93 C93 nc na ng/kg ww 
PCB-103 8/8 100 20.1  464  206 na ng/kg ww 
PCB-104 8/8 100 0.267 J 4.31 J 1.89 na ng/kg ww 
PCB-105 8/8 100 434  8,210  3,960 na ng/kg ww 
PCB-106 0/8 0 nd nd 0.190 0.338 – 0.441 ng/kg ww 
PCB-107 8/8 100 50.2 C 875 C 448 na ng/kg ww 
PCB-108 8/8 100 C86 C86 nc na ng/kg ww 
PCB-109 8/8 100 131  2,210  987 na ng/kg ww 
PCB-110 8/8 100 1,620 C 31,300 C 14,000 na ng/kg ww 
PCB-111 8/8 100 1.92 J 40.1  12.6 na ng/kg ww 
PCB-112 0/8 0 nd nd 0.146 0.164 – 0.402 ng/kg ww 
PCB-113 8/8 100 C90 C90 nc na ng/kg ww 
PCB-114 8/8 100 25.5  526  224 na ng/kg ww 
PCB-115 8/8 100 C110 C110 nc na ng/kg ww 
PCB-116 8/8 100 C85 C85 nc na ng/kg ww 
PCB-117 8/8 100 C85 C85 nc na ng/kg ww 
PCB-118 8/8 100 1,340  28,000  13,300 na ng/kg ww 
PCB-119 8/8 100 C86 C86 nc na ng/kg ww 
PCB-120 8/8 100 10.4  254  82.4 na ng/kg ww 
PCB-121 6/8 75 0.699 J 16.9  4.13 0.241 – 0.278 ng/kg ww 
PCB-122 8/8 100 14.5  299  136 na ng/kg ww 
PCB-123 8/8 100 24.5  433  207 na ng/kg ww 
PCB-124 8/8 100 C107 C107 nc na ng/kg ww 
PCB-125 8/8 100 C86 C86 nc na ng/kg ww 
PCB-126 8/8 100 2.60  52.5  23.8 na ng/kg ww 
PCB-127 8/8 100 4.96  66.5  33.4 na ng/kg ww 
PCB-128 8/8 100 294 C 7,120 C 2,580 na ng/kg ww 
PCB-129 8/8 100 2,610 C 120,000 C 30,100 na ng/kg ww 
PCB-130 8/8 100 141  3,980  1,280 na ng/kg ww 
PCB-131 8/8 100 9.33  434  155 na ng/kg ww 
PCB-132 8/8 100 449  24,300  6,350 na ng/kg ww 
PCB-133 8/8 100 48.6  1,600  431 na ng/kg ww 
PCB-134 8/8 100 92.4 C 3,380 C 957 na ng/kg ww 
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PCB-135 8/8 100 847 C 51,600 C 11,300 na ng/kg ww 
PCB-136 8/8 100 207  13,300  2,950 na ng/kg ww 
PCB-137 8/8 100 107  1,430  765 na ng/kg ww 
PCB-138 8/8 100 C129 C129 nc na ng/kg ww 
PCB-139 8/8 100 42.4 C 757 C 331 na ng/kg ww 
PCB-140 8/8 100 C139 C139 nc na ng/kg ww 
PCB-141 8/8 100 288  30,500  6,110 na ng/kg ww 
PCB-142 0/8 0 nd nd 0.197 0.130 – 0.478 ng/kg ww 
PCB-143 8/8 100 C134 C134 nc na ng/kg ww 
PCB-144 8/8 100 73.9  6,110  1,390 na ng/kg ww 
PCB-145 8/8 100 0.620 J 8.44 J 3.92 na ng/kg ww 
PCB-146 8/8 100 427  20,600  4,970 na ng/kg ww 
PCB-147 8/8 100 1,680 C 108,000 C 25,100 na ng/kg ww 
PCB-148 8/8 100 5.69  170  46.6 na ng/kg ww 
PCB-149 8/8 100 C147 C147 nc na ng/kg ww 
PCB-150 8/8 100 3.48  85.3  33.6 na ng/kg ww 
PCB-151 8/8 100 C135 C135 nc na ng/kg ww 
PCB-152 8/8 100 1.59 J 21.6  10.0 na ng/kg ww 
PCB-153 8/8 100 2,470 C 155,000 C 36,400 na ng/kg ww 
PCB-154 8/8 100 C135 C135 nc na ng/kg ww 
PCB-155 8/8 100 0.219 J 5.55 J 1.89 na ng/kg ww 
PCB-156 8/8 100 195 C 6,100 C 1,900 na ng/kg ww 
PCB-157 8/8 100 C156 C156 nc na ng/kg ww 
PCB-158 8/8 100 225  10,700  2,650 na ng/kg ww 
PCB-159 0/8 0 nd nd 0.158 0.0984 – 0.385 ng/kg ww 
PCB-160 8/8 100 C129 C129 nc na ng/kg ww 
PCB-161 0/8 0 nd nd 0.142 0.0923 – 0.343 ng/kg ww 
PCB-162 8/8 100 6.03  127  48.4 na ng/kg ww 
PCB-163 8/8 100 C129 C129 nc na ng/kg ww 
PCB-164 8/8 100 129  6,750  1,570 na ng/kg ww 
PCB-165 8/8 100 1.59 J 37.9  10.8 na ng/kg ww 
PCB-166 8/8 100 C128 C128 nc na ng/kg ww 
PCB-167 8/8 100 79.0  2,550  802 na ng/kg ww 
PCB-168 8/8 100 C153 C153 nc na ng/kg ww 
PCB-169 0/8 0 nd nd 22.1 3.22 – 200 ng/kg ww 
PCB-170 8/8 100 481  42,700  8,150 na ng/kg ww 
PCB-171 8/8 100 153 C 15,000 C 2,840 na ng/kg ww 
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PCB-172 8/8 100 82.6  7,650  1,460 na ng/kg ww 
PCB-173 8/8 100 C171 C171 nc na ng/kg ww 
PCB-174 8/8 100 393  44,500  8,260 na ng/kg ww 
PCB-175 8/8 100 22.0  2,130  408 na ng/kg ww 
PCB-176 8/8 100 53.7  6,110  1,180 na ng/kg ww 
PCB-177 8/8 100 359  28,900  5,700 na ng/kg ww 
PCB-178 8/8 100 141  12,400  2,350 na ng/kg ww 
PCB-179 8/8 100 238  20,600  3,970 na ng/kg ww 
PCB-180 8/8 100 1,200 C 118,000 C 21,600 na ng/kg ww 
PCB-181 8/8 100 4.26  141  39.9 na ng/kg ww 
PCB-182 8/8 100 4.73  168  52.2 na ng/kg ww 
PCB-183 8/8 100 401 C 38,400 C 7,590 na ng/kg ww 
PCB-184 8/8 100 0.375 J 8.43  3.01 na ng/kg ww 
PCB-185 8/8 100 C183 C183 nc na ng/kg ww 
PCB-186 0/8 0 nd nd 0.149 0.0883 – 0.731 ng/kg ww 
PCB-187 8/8 100 836  69,700  13,900 na ng/kg ww 
PCB-188 8/8 100 1.23 J 27.6  8.98 na ng/kg ww 
PCB-189 8/8 100 14.7  1,170  234 na ng/kg ww 
PCB-190 8/8 100 117  11,400  2,100 na ng/kg ww 
PCB-191 8/8 100 20.7  2,020  384 na ng/kg ww 
PCB-192 0/8 0 nd nd 0.197 0.119 – 0.983 ng/kg ww 
PCB-193 8/8 100 C180 C180 nc na ng/kg ww 
PCB-194 8/8 100 137  19,200  3,340 na ng/kg ww 
PCB-195 8/8 100 73.9  9,860  1,660 na ng/kg ww 
PCB-196 8/8 100 91.2  11,700  2,090 na ng/kg ww 
PCB-197 8/8 100 24.4 C 3,120 C 554 na ng/kg ww 
PCB-198 8/8 100 177 C 22,400 C 4,130 na ng/kg ww 
PCB-199 8/8 100 C198 C198 nc na ng/kg ww 
PCB-200 8/8 100 C197 C197 nc na ng/kg ww 
PCB-201 8/8 100 27.8  2,840  532 na ng/kg ww 
PCB-202 8/8 100 49.2  4,060  805 na ng/kg ww 
PCB-203 8/8 100 134  14,800  2,730 na ng/kg ww 
PCB-204 8/8 100 0.112 J 2.70 J 0.752 na ng/kg ww 
PCB-205 8/8 100 7.46  944  169 na ng/kg ww 
PCB-206 8/8 100 41.7  3,280  653 na ng/kg ww 
PCB-207 8/8 100 6.69  552  103 na ng/kg ww 
PCB-208 8/8 100 12.2  647  149 na ng/kg ww 
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PCB-209 8/8 100 9.08  139  68.2 na ng/kg ww 
Total PCB congeners 8/8 100 32,130 J 1,346,000 J 394,000 na ng/kg ww 
Aroclor-1016 0/20 0 nd nd 54 97 – 180 µg/kg ww 
Aroclor-1221 0/20 0 nd nd 110 200 – 360 µg/kg ww 
Aroclor-1232 0/20 0 nd nd 54 97 – 180 µg/kg ww 
Aroclor-1242 0/20 0 nd nd 54 97 – 180 µg/kg ww 
Aroclor-1248 0/20 0 nd nd 54 97 – 180 µg/kg ww 
Aroclor-1254 18/20 90 60 J 730  170 99 – 100 µg/kg ww 
Aroclor-1260 2/20 10 660  1,400  150 97 – 180 µg/kg ww 
Total PCBs   19/20 95 60 J 1,400  270 nc µg/kg ww 
PCB TEQ – Bird 8/8 100 2.230 J 85.5  27.3 na ng/kg ww 
PCB TEQ – Fish 8/8 100 0.02810 J 0.647  0.279 na ng/kg ww 
PCB TEQ – Mammal 8/8 100 0.376 J 8.62 J 3.72 na ng/kg ww 

Pesticides               
2,4'-DDD 6/20 30 4.1 JN 43 JN 9.2 9.7 – 21 µg/kg ww 
2,4'-DDE 3/20 15 3.0 JN 11 JN 6.5 9.7 – 45 µg/kg ww 
2,4'-DDT 11/20 55 7.4 JN 83 JN 20 9.7 – 34 µg/kg ww 
4,4'-DDD 6/20 30 2.2 JN 13 JN 5.1 9.7 – 18 µg/kg ww 
4,4'-DDE 14/20 70 1.4 JN 39 JN 6.0 9.8 – 10 µg/kg ww 
4,4'-DDT 16/20 80 4.4 JN 82 JN 15 9.7 – 17 µg/kg ww 
Total DDTs   20/20 100 2.2 JN 167 JN 42 nc µg/kg ww 
Aldrin 0/20 0 nd nd 5.4 9.7 – 18 µg/kg ww 
Dieldrin 1/20 5 2.8 JN 2.8 JN 5.3 9.7 – 18 µg/kg ww 
Total aldrin/dieldrin 1/20 5 2.8 JN 2.8 JN 5.3 nc µg/kg ww 
alpha-BHC 1/20 5 21 JN 21 JN 6.2 9.7 – 18 µg/kg ww 
beta-BHC 4/20 20 7.9 JN 13 JN 6.7 9.7 – 18 µg/kg ww 
gamma-BHC 0/20 0 nd nd 5.4 9.7 – 18 µg/kg ww 
delta-BHC 0/20 0 nd nd 5.4 9.7 – 18 µg/kg ww 
alpha-Chlordane 1/20 5 12 JN 12 JN 5.7 9.7 – 18 µg/kg ww 
gamma-Chlordane 10/20 50 1.4 JN 22 JN 6.2 9.8 – 18 µg/kg ww 
alpha-Endosulfan 4/20 20 2.8 JN 30 JN 6.2 9.7 – 15 µg/kg ww 
beta-Endosulfan 4/20 20 6.8 JN 16 JN 6.6 9.9 – 18 µg/kg ww 
Endosulfan sulfate 0/20 0 nd nd 14 9.7 – 190 µg/kg ww 
Endrin 0/20 0 nd nd 5.4 9.7 – 18 µg/kg ww 
Endrin aldehyde 2/20 10 2.4 JN 11 JN 5.6 9.7 – 18 µg/kg ww 
Endrin ketone 2/20 10 6.5 JN 8.4 JN 5.8 9.7 – 18 µg/kg ww 
Heptachlor 1/20 5 8.6 JN 8.6 JN 5.6 9.7 – 18 µg/kg ww 
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Heptachlor epoxide 3/20 15 2.8 JN 6.6 JN 5.3 9.7 – 18 µg/kg ww 
Methoxychlor 3/20 15 5.6 JN 42 JN 7.1 9.7 – 15 µg/kg ww 
Mirex 0/20 0 nd nd 5.4 9.7 – 18 µg/kg ww 
Toxaphene 0/20 0 nd nd 320 490 – 2,100 µg/kg ww 
Total chlordane 10/20 50 1.4 JN 34 JN 6.8 nc µg/kg ww 

Conventional parameters               
Total solids 20/20 100 4.10  16.6  11.1 na % ww 
Lipid 20/20 100 0.35  1.4  0.89 na % ww 
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Table E.6.3-3. Summary statistics for juvenile chinook salmon, whole body  

CHEMICAL 

DETECTION FREQUENCY CONCENTRATION 

RATIO % 
MINIMUM 
DETECT 

MAXIMUM 
DETECT 

CALCULATED 
MEAN 

RL OR RANGE 
OF RLS UNIT 

Metals and trace elements               
Mercury 6/6 100 0.022  0.031  0.026 na mg/kg ww 

Organometals               
Tributyltin as ion 9/18 50 1.8 J 14 J 4.1 1.5 µg/kg ww 

Polychlorinated biphenyls               
Aroclor-1016 0/18 0 nd nd 1.9 2.0 – 8.3 µg/kg ww 
Aroclor-1016/1242 6/6 100 1.93  13.6  4.38 na µg/kg ww 
Aroclor-1221 0/24 0 nd nd 2.3 0.281 – 13 µg/kg ww 
Aroclor-1232 0/24 0 nd nd 1.5 0.281 – 8.3 µg/kg ww 
Aroclor-1242 0/18 0 nd nd 3.4 3.5 – 15 µg/kg ww 
Aroclor-1248 0/24 0 nd nd 0.59 0.217 – 3.2 µg/kg ww 
Aroclor-1254 24/24 100 6.9 J 1,200  120 na µg/kg ww 
Aroclor-1260 13/24 54 4.08  110 J 24 4.7 – 17 µg/kg ww 
Total PCBs   24/24 100 6.9 J 1,200  140 na µg/kg ww 

Pesticides               
2,4'-DDD 8/18 44 0.49 J 5.1 J 1.6 0.18 – 14 µg/kg ww 
2,4'-DDE 8/18 44 0.72 J 12 J 2.5 0.26 – 4.2 µg/kg ww 
2,4'-DDT 13/18 72 1.8 J 83  14 0.22 – 2.0 µg/kg ww 
4,4'-DDD 12/18 67 0.27 J 5.4  1.1 0.13 – 0.44 µg/kg ww 
4,4'-DDE 13/18 72 1.8 J 14 J 4.8 1.5 – 7.3 µg/kg ww 
4,4'-DDT 9/18 50 0.56 J 23  8.0 0.38 – 82 µg/kg ww 
Total DDTs   18/18 100 1.4 J 87  25 nc µg/kg ww 
Aldrin 1/18 6 0.61 J 0.61 J 0.24 0.20 – 1.0 µg/kg ww 
Dieldrin 4/18 22 0.76 J 5.7  1.1 0.11 – 3.5 µg/kg ww 
Total aldrin/dieldrin 5/18 28 0.61 J 5.7  1.1 nc µg/kg ww 
alpha-BHC 1/18 6 1.3  1.3  0.31 0.16 – 2.0 µg/kg ww 
beta-BHC 7/18 39 0.39 J 4.4  0.72 0.38 – 1.1 µg/kg ww 
gamma-BHC 2/18 11 0.54 J 1.0 J 0.47 0.28 – 1.7 µg/kg ww 
delta-BHC 0/18 0 nd nd 0.44 0.34 – 2.0 µg/kg ww 
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alpha-Chlordane 4/18 22 0.77 J 4.5 J 0.75 0.36 – 1.5 µg/kg ww 
gamma-Chlordane 9/18 50 0.96 J 40  4.7 0.14 – 2.0 µg/kg ww 
alpha-Endosulfan 5/18 28 0.21 J 1.5 J 0.52 0.13 – 3.5 µg/kg ww 
beta-Endosulfan 1/18 6 0.94 J 0.94 J 0.45 0.35 – 2.9 µg/kg ww 
Endosulfan sulfate 4/18 22 0.73 J 2.3  0.61 0.27 – 2.0 µg/kg ww 
Endrin 7/18 39 0.39 J 6.5 J 0.92 0.099 – 2.0 µg/kg ww 
Endrin aldehyde 5/18 28 0.86 J 9.7  1.5 0.17 – 3.1 µg/kg ww 
Endrin ketone 1/18 6 0.80 J 0.80 J 0.60 0.29 – 3.5 µg/kg ww 
Heptachlor 4/18 22 0.96 J 2.5 J 0.69 0.45 – 1.9 µg/kg ww 
Heptachlor epoxide 12/18 67 0.72 J 3.6  1.7 0.15 – 7.4 µg/kg ww 
Methoxychlor 1/18 6 0.49  0.49  0.30 0.27 – 1.2 µg/kg ww 
Mirex 0/18 0 nd nd 0.43 0.27 – 3.2 µg/kg ww 
Cis-Nonachlor 0/18 0 nd nd 0.46 0.12 – 2.3 µg/kg ww 
Oxychlordane 6/18 33 0.23 J 1.5 J 0.36 0.12 – 1.0 µg/kg ww 
Toxaphene 0/18 0 nd nd 66 16 – 560 µg/kg ww 
Trans-Nonachlor 6/18 33 0.70 J 3.2  0.74 0.14 – 1.5 µg/kg ww 
Total chlordane 11/18 61 0.24 J 41 J 6.0 nc µg/kg ww 

Conventional parameters               
Total solids 24/24 100 20  22  21 na % ww 
Lipid 24/24 100 0.55  3.50  1.8 na % ww 
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Table E.6.3-4. Summary statistics for Dungeness crab, edible meat  

CHEMICAL 

DETECTION FREQUENCY CONCENTRATION 

RATIO % 
MINIMUM 
DETECT 

MAXIMUM 
DETECT 

CALCULATED 
MEAN 

RL OR  
RANGE OF RLS UNIT 

Metals and trace elements               
Antimony 7/9 78 0.0015 J 0.0037 J 0.0040 0.020 mg/kg ww 
Arsenic 9/9 100 2.540  13  5.5 na mg/kg ww 
Arsenic (inorganic) 2/2 100 0.010  0.010  0.010 na mg/kg ww 
Cadmium 9/9 100 0.0055  0.0295  0.015 na mg/kg ww 
Chromium 2/9 22 0.13  0.16  0.07 0.08 – 0.11 mg/kg ww 
Cobalt 7/7 100 0.0338 J 0.0736 J 0.0524 na mg/kg ww 
Copper 9/9 100 6.570 J 16  9.3 na mg/kg ww 
Lead 9/9 100 0.012  0.24 J 0.068 na mg/kg ww 
Mercury 10/10 100 0.034  0.11  0.063 na mg/kg ww 
Molybdenum 7/7 100 0.0108  0.0168  0.0126 na mg/kg ww 
Nickel 9/9 100 0.022 J 0.12  0.046 na mg/kg ww 
Selenium 7/7 100 0.11  0.175  0.14 na mg/kg ww 
Silver 9/9 100 0.0885 J 0.19  0.12 na mg/kg ww 
Thallium 0/7 0 nd nd 0.002 0.0030 – 0.0042 mg/kg ww 
Vanadium 0/7 0 nd nd 0.1 0.2 – 0.21 mg/kg ww 
Zinc 9/9 100 29.0  39  34 na mg/kg ww 

Organometals               
Monobutyltin as ion 0/7 0 nd nd 0.75 1.5 µg/kg ww 
Dibutyltin as ion 0/7 0 nd nd 0.75 1.5 µg/kg ww 
Tributyltin as ion 9/10 90 0.81 J 82  14 2.0 µg/kg ww 
Tetrabutyltin as ion 0/7 0 nd nd 0.75 1.5 µg/kg ww 

PAHs               
2-Chloronaphthalene 0/9 0 nd nd 220 16 – 570 µg/kg ww 
2-Methylnaphthalene 1/9 11 1.3 J 1.3 J 5.2 0.57 – 43 µg/kg ww 
Acenaphthene 7/9 78 0.30 J 0.89  1.7 11 µg/kg ww 
Acenaphthylene 6/9 67 0.20 J 0.46 J 2.0 0.72 – 16 µg/kg ww 
Anthracene 7/9 78 0.19 J 0.90  2.0 16 µg/kg ww 
Benzo(a)anthracene 6/9 67 0.081 J 0.71 J 2.0 0.72 – 16 µg/kg ww 
Benzo(a)pyrene 2/9 22 0.29 J 0.59 J 3.3 0.71 – 27 µg/kg ww 
Benzo(b)fluoranthene 3/9 33 0.12 J 0.40 J 5.0 0.71 – 43 µg/kg ww 
Benzo(g,h,i)perylene 2/9 22 0.27 J 0.45 J 3.3 0.71 – 27 µg/kg ww 
Benzo(k)fluoranthene 2/9 22 0.25 J 0.44 J 5.1 0.71 – 43 µg/kg ww 
Total benzofluoranthenes   3/9 33 0.12 J 0.84 J 5.1 nc µg/kg ww 
Chrysene 6/9 67 0.13 J 0.80  2.0 0.72 – 16 µg/kg ww 
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Dibenzo(a,h)anthracene 1/9 11 0.13 J 0.13 J 5.0 0.71 – 43 µg/kg ww 
Dibenzofuran 7/9 78 0.40 J 0.83  3.4 27 µg/kg ww 
Fluoranthene 7/9 78 0.24 J 3.0  2.4 16 µg/kg ww 
Fluorene 7/9 78 0.31 J 0.98  2.2 16 µg/kg ww 
Indeno(1,2,3-cd)pyrene 2/9 22 0.21 J 0.37 J 3.3 0.71 – 27 µg/kg ww 
Naphthalene 0/9 0 nd nd 5.6 1.5 – 43 µg/kg ww 
Phenanthrene 3/9 33 0.72  5.9  2.7 0.55 – 16 µg/kg ww 
Pyrene 7/9 78 0.28 J 2.5  2.3 16 µg/kg ww 
Total HPAH   7/9 78 0.53 J 9.4 J 6.8 nc µg/kg ww 
Total LPAH   7/9 78 0.97 J 9.0 J 6.9 nc µg/kg ww 
Carcinogenic PAHs – Mammal 6/9 67 0.54 J 0.84 J 3.7 0.65 – 29 µg/kg ww 
Total PAH   7/9 78 1.88 J 18.4 J 8.9 nc µg/kg ww 

Phthalates               
Bis(2-ethylhexyl)phthalate 0/9 0 nd nd 31 16 – 130 µg/kg ww 
Butyl benzyl phthalate 0/9 0 nd nd 470 16 – 1,200 µg/kg ww 
Diethyl phthalate 1/9 11 190 J 190 J 420 27 – 1,200 µg/kg ww 
Dimethyl phthalate 0/9 0 nd nd 220 11 – 570 µg/kg ww 
Di-n-butyl phthalate 2/9 22 240  400 J 190 27 – 410 µg/kg ww 
Di-n-octyl phthalate 0/9 0 nd nd 1,100 16 – 2,900 µg/kg ww 

Other SVOCs               
1,2,4-Trichlorobenzene 0/9 0 nd nd 220 16 – 570 µg/kg ww 
1,2-Dichlorobenzene 0/9 0 nd nd 220 16 – 570 µg/kg ww 
1,2-Diphenylhydrazine 0/2 0 nd nd 27 53 µg/kg ww 
1,3-Dichlorobenzene 0/9 0 nd nd 220 16 – 570 µg/kg ww 
1,4-Dichlorobenzene 0/9 0 nd nd 220 16 – 570 µg/kg ww 
2,4,5-Trichlorophenol 0/9 0 nd nd 1,100 110 – 2,900 µg/kg ww 
2,4,6-Trichlorophenol 0/9 0 nd nd 1,100 110 – 2,900 µg/kg ww 
2,4-Dichlorophenol 0/9 0 nd nd 470 27 – 1,200 µg/kg ww 
2,4-Dimethylphenol 0/9 0 nd nd 470 27 – 1,200 µg/kg ww 
2,4-Dinitrophenol 0/9 0 nd nd 4,700 53 – 12,000 µg/kg ww 
2,4-Dinitrotoluene 0/9 0 nd nd 560 11 – 2,900 µg/kg ww 
2,6-Dinitrotoluene 0/9 0 nd nd 560 11 – 2,900 µg/kg ww 
2-Chlorophenol 0/9 0 nd nd 470 53 – 1,200 µg/kg ww 
2-Methylphenol 0/9 0 nd nd 470 27 – 1,200 µg/kg ww 
2-Nitroaniline 0/9 0 nd nd 1,100 110 – 2,900 µg/kg ww 
2-Nitrophenol 0/9 0 nd nd 1,100 27 – 2,900 µg/kg ww 
3,3'-Dichlorobenzidine 0/9 0 nd nd 11,000 27 – 29,000 µg/kg ww 
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3-Nitroaniline 0/7 0 nd nd 2,900 5,700 µg/kg ww 
4,6-Dinitro-o-cresol 0/9 0 nd nd 2,200 53 – 5,700 µg/kg ww 
4-Bromophenyl phenyl ether 0/9 0 nd nd 220 11 – 570 µg/kg ww 
4-Chloro-3-methylphenol 0/9 0 nd nd 1,100 53 – 2,900 µg/kg ww 
4-Chloroaniline 0/7 0 nd nd 1,500 2,900 µg/kg ww 
4-Chlorophenyl phenyl ether 0/9 0 nd nd 220 16 – 570 µg/kg ww 
4-Methylphenol 0/9 0 nd nd 470 27 – 1,200 µg/kg ww 
4-Nitroaniline 0/7 0 nd nd 1,700 2,900 – 5,700 µg/kg ww 
4-Nitrophenol 0/9 0 nd nd 2,200 53 – 5,700 µg/kg ww 
Aniline 0/7 0 nd nd 6,000 12,000 µg/kg ww 
Benzidine 0/2 0 nd nd 36,000 72,000 µg/kg ww 
Benzoic acid 0/9 0 nd nd 4,700 110 – 12,000 µg/kg ww 
Benzyl alcohol 0/9 0 nd nd 260 27 – 1,200 µg/kg ww 
bis(2-chloroethoxy)methane 0/9 0 nd nd 350 27 – 2,900 µg/kg ww 
bis(2-chloroethyl)ether 0/9 0 nd nd 260 16 – 1,200 µg/kg ww 
bis(2-chloroisopropyl)ether 0/9 0 nd nd 230 53 – 570 µg/kg ww 
Caffeine 0/2 0 nd nd 2.7 5.3 µg/kg ww 
Carbazole 0/9 0 nd nd 1,100 27 – 2,900 µg/kg ww 
Coprostanol 0/2 0 nd nd 55 110 µg/kg ww 
Hexachlorobenzene 1/9 11 0.93 JN 0.93 JN 4.3 7.2 – 16 µg/kg ww 
Hexachlorobutadiene 0/9 0 nd nd 220 27 – 570 µg/kg ww 
Hexachlorocyclopentadiene 0/9 0 nd nd 28,000 27 – 72,000 µg/kg ww 
Hexachloroethane 0/9 0 nd nd 220 27 – 570 µg/kg ww 
Isophorone 0/9 0 nd nd 220 27 – 570 µg/kg ww 
Nitrobenzene 0/9 0 nd nd 220 27 – 570 µg/kg ww 
N-Nitrosodimethylamine 0/9 0 nd nd 1,600 110 – 12,000 µg/kg ww 
N-Nitroso-di-n-propylamine 0/9 0 nd nd 220 27 – 570 µg/kg ww 
N-Nitrosodiphenylamine 0/9 0 nd nd 220 27 – 570 µg/kg ww 
Pentachlorophenol 0/9 0 nd nd 4.7 3.3 – 27 µg/kg ww 
Phenol 0/9 0 nd nd 600 110 – 1,500 µg/kg ww 

Polychlorinated biphenyls               
PCB-001 3/3 100 1.11 J 1.97 J 1.48 na ng/kg ww 
PCB-002 3/3 100 0.452 J 0.634 J 0.530 na ng/kg ww 
PCB-003 3/3 100 1.14 J 1.60 J 1.31 na ng/kg ww 
PCB-004 3/3 100 7.04  15.4  10.3 na ng/kg ww 
PCB-005 3/3 100 0.626 J 2.22 J 1.28 na ng/kg ww 
PCB-006 3/3 100 14.6  39.8  23.6 na ng/kg ww 
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PCB-007 3/3 100 1.09 J 3.17 J 2.00 na ng/kg ww 
PCB-008 3/3 100 26.4  59.0  41.0 na ng/kg ww 
PCB-009 3/3 100 1.48 J 2.89 J 2.13 na ng/kg ww 
PCB-010 3/3 100 0.494 J 1.20 J 0.734 na ng/kg ww 
PCB-011 3/3 100 6.33  8.84  7.55 na ng/kg ww 
PCB-012 3/3 100 9.33 CJ 16.0 C 12.0 na ng/kg ww 
PCB-013 3/3 100 C12 C12 nc na ng/kg ww 
PCB-014 0/3 0 nd nd 0.181 0.292 – 0.407 ng/kg ww 
PCB-015 3/3 100 193  322  247 na ng/kg ww 
PCB-016 3/3 100 22.4  68.0  44.3 na ng/kg ww 
PCB-017 3/3 100 40.8  110  73.1 na ng/kg ww 
PCB-018 3/3 100 114 C 289 C 201 na ng/kg ww 
PCB-019 3/3 100 3.14 J 5.36  4.31 na ng/kg ww 
PCB-020 3/3 100 1,710 C 3,210 C 2,480 na ng/kg ww 
PCB-021 3/3 100 184 C 391 C 291 na ng/kg ww 
PCB-022 3/3 100 233  452  349 na ng/kg ww 
PCB-023 0/3 0 nd nd 0.585 0.797 – 1.40 ng/kg ww 
PCB-024 3/3 100 2.40 J 6.73  4.10 na ng/kg ww 
PCB-025 3/3 100 57.2  231  129 na ng/kg ww 
PCB-026 3/3 100 129 C 523 C 282 na ng/kg ww 
PCB-027 3/3 100 25.5  78.6  43.5 na ng/kg ww 
PCB-028 3/3 100 C20 C20 nc na ng/kg ww 
PCB-029 3/3 100 C26 C26 nc na ng/kg ww 
PCB-030 3/3 100 C18 C18 nc na ng/kg ww 
PCB-031 3/3 100 825  1,760  1,310 na ng/kg ww 
PCB-032 3/3 100 71.6  144  97.1 na ng/kg ww 
PCB-033 3/3 100 C21 C21 nc na ng/kg ww 
PCB-034 3/3 100 2.77 J 6.01  3.86 na ng/kg ww 
PCB-035 3/3 100 3.69 J 7.03  5.36 na ng/kg ww 
PCB-036 0/3 0 nd nd 0.636 0.868 – 1.53 ng/kg ww 
PCB-037 3/3 100 448  784  652 na ng/kg ww 
PCB-038 0/3 0 nd nd 0.621 0.846 – 1.49 ng/kg ww 
PCB-039 3/3 100 2.38 J 8.37  5.12 na ng/kg ww 
PCB-040 3/3 100 249 C 549 C 381 na ng/kg ww 
PCB-041 3/3 100 C40 C40 nc na ng/kg ww 
PCB-042 3/3 100 186  362  262 na ng/kg ww 
PCB-043 3/3 100 72.4  125  93.6 na ng/kg ww 
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PCB-044 3/3 100 1,270 C 2,140 C 1,590 na ng/kg ww 
PCB-045 3/3 100 33.8 C 62.7 C 46.1 na ng/kg ww 
PCB-046 3/3 100 8.92  15.7  11.8 na ng/kg ww 
PCB-047 3/3 100 C44 C44 nc na ng/kg ww 
PCB-048 3/3 100 87.6  215  154 na ng/kg ww 
PCB-049 3/3 100 781 C 1,860 C 1,230 na ng/kg ww 
PCB-050 3/3 100 42.4 C 87.0 C 60.2 na ng/kg ww 
PCB-051 3/3 100 C45 C45 nc na ng/kg ww 
PCB-052 3/3 100 2,360  4,530  3,250 na ng/kg ww 
PCB-053 3/3 100 C50 C50 nc na ng/kg ww 
PCB-054 0/3 0 nd nd 0.0612 0.111 – 0.132 ng/kg ww 
PCB-055 0/3 0 nd nd 1.73 2.33 – 4.77 ng/kg ww 
PCB-056 3/3 100 392  676  531 na ng/kg ww 
PCB-057 3/3 100 8.80  21.9  14.2 na ng/kg ww 
PCB-058 3/3 100 9.47  18.5  14.7 na ng/kg ww 
PCB-059 3/3 100 117 C 243 C 169 na ng/kg ww 
PCB-060 3/3 100 524  973  787 na ng/kg ww 
PCB-061 3/3 100 4,380 C 6,650 C 5,640 na ng/kg ww 
PCB-062 3/3 100 C59 C59 nc na ng/kg ww 
PCB-063 3/3 100 99.6  175  139 na ng/kg ww 
PCB-064 3/3 100 507  927  722 na ng/kg ww 
PCB-065 3/3 100 C44 C44 nc na ng/kg ww 
PCB-066 3/3 100 3,280  5,280  4,450 na ng/kg ww 
PCB-067 3/3 100 34.6  68.6  46.1 na ng/kg ww 
PCB-068 3/3 100 15.1  47.9  30.5 na ng/kg ww 
PCB-069 3/3 100 C49 C49 nc na ng/kg ww 
PCB-070 3/3 100 C61 C61 nc na ng/kg ww 
PCB-071 3/3 100 C40 C40 nc na ng/kg ww 
PCB-072 3/3 100 35.1  93.9  61.6 na ng/kg ww 
PCB-073 0/3 0 nd nd 0.0583 0.115 – 0.118 ng/kg ww 
PCB-074 3/3 100 C61 C61 nc na ng/kg ww 
PCB-075 3/3 100 C59 C59 nc na ng/kg ww 
PCB-076 3/3 100 C61 C61 nc na ng/kg ww 
PCB-077 3/3 100 148  218  194 na ng/kg ww 
PCB-078 0/3 0 nd nd 1.71 2.31 – 4.72 ng/kg ww 
PCB-079 3/3 100 64.7  88.9  77.9 na ng/kg ww 
PCB-080 0/3 0 nd nd 1.58 2.12 – 4.35 ng/kg ww 
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PCB-081 1/3 33 9.49 J 9.49 J 6.86 10.8 – 11.4 ng/kg ww 
PCB-082 3/3 100 227  309  266 na ng/kg ww 
PCB-083 3/3 100 3,980 C 5,490 C 4,590 na ng/kg ww 
PCB-084 3/3 100 403  746  595 na ng/kg ww 
PCB-085 3/3 100 824 C 1,120 C 937 na ng/kg ww 
PCB-086 3/3 100 2,530 C 3,510 C 3,020 na ng/kg ww 
PCB-087 3/3 100 C86 C86 nc na ng/kg ww 
PCB-088 3/3 100 393 C 668 C 529 na ng/kg ww 
PCB-089 3/3 100 4.89  5.41  5.13 na ng/kg ww 
PCB-090 3/3 100 6,430 C 9,000 C 7,830 na ng/kg ww 
PCB-091 3/3 100 C88 C88 nc na ng/kg ww 
PCB-092 3/3 100 962  1,590  1,320 na ng/kg ww 
PCB-093 3/3 100 1,840 C 3,460 C 2,840 na ng/kg ww 
PCB-094 3/3 100 5.35  13.4  9.48 na ng/kg ww 
PCB-095 3/3 100 C93 C93 nc na ng/kg ww 
PCB-096 3/3 100 1.98 J 3.53 J 2.89 na ng/kg ww 
PCB-097 3/3 100 C86 C86 nc na ng/kg ww 
PCB-098 3/3 100 C93 C93 nc na ng/kg ww 
PCB-099 3/3 100 C83 C83 nc na ng/kg ww 
PCB-100 3/3 100 C93 C93 nc na ng/kg ww 
PCB-101 3/3 100 C90 C90 nc na ng/kg ww 
PCB-102 3/3 100 C93 C93 nc na ng/kg ww 
PCB-103 3/3 100 47.6  85.4  66.1 na ng/kg ww 
PCB-104 2/3 67 0.226 J 0.341 J 0.222 0.197 ng/kg ww 
PCB-105 3/3 100 2,200  2,630  2,370 na ng/kg ww 
PCB-106 0/3 0 nd nd 1.42 2.60 – 3.11 ng/kg ww 
PCB-107 3/3 100 153 C 201 C 177 na ng/kg ww 
PCB-108 3/3 100 C86 C86 nc na ng/kg ww 
PCB-109 3/3 100 404  569  479 na ng/kg ww 
PCB-110 3/3 100 3,910 C 6,240 C 5,440 na ng/kg ww 
PCB-111 3/3 100 4.01 J 7.19  5.72 na ng/kg ww 
PCB-112 0/3 0 nd nd 1.20 1.65 – 3.75 ng/kg ww 
PCB-113 3/3 100 C90 C90 nc na ng/kg ww 
PCB-114 3/3 100 171  211  187 na ng/kg ww 
PCB-115 3/3 100 C110 C110 nc na ng/kg ww 
PCB-116 3/3 100 C85 C85 nc na ng/kg ww 
PCB-117 3/3 100 C85 C85 nc na ng/kg ww 
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PCB-118 3/3 100 6,330  8,040  7,050 na ng/kg ww 
PCB-119 3/3 100 C86 C86 nc na ng/kg ww 
PCB-120 3/3 100 5.69  13.4  9.93 na ng/kg ww 
PCB-121 0/3 0 nd nd 1.16 1.59 – 3.63 ng/kg ww 
PCB-122 3/3 100 81.5  99.1  89.8 na ng/kg ww 
PCB-123 3/3 100 83.4  114  95.8 na ng/kg ww 
PCB-124 3/3 100 C107 C107 nc na ng/kg ww 
PCB-125 3/3 100 C86 C86 nc na ng/kg ww 
PCB-126 3/3 100 10.2  12.4  11.1 na ng/kg ww 
PCB-127 3/3 100 16.2  22.5  18.7 na ng/kg ww 
PCB-128 3/3 100 1,080 C 1,410 C 1,290 na ng/kg ww 
PCB-129 3/3 100 9,380 C 13,700 C 11,800 na ng/kg ww 
PCB-130 3/3 100 409  585  515 na ng/kg ww 
PCB-131 3/3 100 57.0  78.6  70.8 na ng/kg ww 
PCB-132 3/3 100 1,060  2,080  1,570 na ng/kg ww 
PCB-133 3/3 100 148  225  196 na ng/kg ww 
PCB-134 3/3 100 247 C 431 C 360 na ng/kg ww 
PCB-135 3/3 100 2,180 C 4,110 C 3,150 na ng/kg ww 
PCB-136 3/3 100 329  569  476 na ng/kg ww 
PCB-137 3/3 100 280  418  350 na ng/kg ww 
PCB-138 3/3 100 C129 C129 nc na ng/kg ww 
PCB-139 3/3 100 94.7 C 148 C 117 na ng/kg ww 
PCB-140 3/3 100 C139 C139 nc na ng/kg ww 
PCB-141 3/3 100 1,200  2,170  1,630 na ng/kg ww 
PCB-142 0/3 0 nd nd 2.92 4.38 – 7.51 ng/kg ww 
PCB-143 3/3 100 C134 C134 nc na ng/kg ww 
PCB-144 3/3 100 240  374  318 na ng/kg ww 
PCB-145 0/3 0 nd nd 0.0933 0.185 – 0.189 ng/kg ww 
PCB-146 3/3 100 1,480  2,270  1,920 na ng/kg ww 
PCB-147 3/3 100 5,940 C 11,100 C 8,350 na ng/kg ww 
PCB-148 3/3 100 9.13  20.8  16.3 na ng/kg ww 
PCB-149 3/3 100 C147 C147 nc na ng/kg ww 
PCB-150 3/3 100 9.05  14.9  12.3 na ng/kg ww 
PCB-151 3/3 100 C135 C135 nc na ng/kg ww 
PCB-152 3/3 100 1.78 J 3.44 J 2.65 na ng/kg ww 
PCB-153 3/3 100 10,400 C 14,400 C 12,500 na ng/kg ww 
PCB-154 3/3 100 C135 C135 nc na ng/kg ww 
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PCB-155 3/3 100 0.760 J 1.17 J 0.904 na ng/kg ww 
PCB-156 3/3 100 866 C 1,110 C 987 na ng/kg ww 
PCB-157 3/3 100 C156 C156 nc na ng/kg ww 
PCB-158 3/3 100 758  1,160  999 na ng/kg ww 
PCB-159 3/3 100 53.3  133  81.6 na ng/kg ww 
PCB-160 3/3 100 C129 C129 nc na ng/kg ww 
PCB-161 0/3 0 nd nd 2.12 3.18 – 5.45 ng/kg ww 
PCB-162 3/3 100 21.7  31.1  24.8 na ng/kg ww 
PCB-163 3/3 100 C129 C129 nc na ng/kg ww 
PCB-164 3/3 100 446  754  594 na ng/kg ww 
PCB-165 0/3 0 nd nd 2.44 3.65 – 6.26 ng/kg ww 
PCB-166 3/3 100 C128 C128 nc na ng/kg ww 
PCB-167 3/3 100 352  425  389 na ng/kg ww 
PCB-168 3/3 100 C153 C153 nc na ng/kg ww 
PCB-169 1/3 33 0.468  0.468  0.364 0.391 – 0.854 ng/kg ww 
PCB-170 3/3 100 1,510  2,620  2,050 na ng/kg ww 
PCB-171 3/3 100 571 C 1,040 C 800 na ng/kg ww 
PCB-172 3/3 100 268  491  365 na ng/kg ww 
PCB-173 3/3 100 C171 C171 nc na ng/kg ww 
PCB-174 3/3 100 1,060  2,540  1,630 na ng/kg ww 
PCB-175 3/3 100 59.4  126  90.3 na ng/kg ww 
PCB-176 3/3 100 189  363  264 na ng/kg ww 
PCB-177 3/3 100 901  2,060  1,440 na ng/kg ww 
PCB-178 3/3 100 479  904  675 na ng/kg ww 
PCB-179 3/3 100 639  1,310  952 na ng/kg ww 
PCB-180 3/3 100 4,100 C 7,740 C 5,780 na ng/kg ww 
PCB-181 3/3 100 9.66  15.6  12.9 na ng/kg ww 
PCB-182 0/3 0 nd nd 0.228 0.230 – 0.762 ng/kg ww 
PCB-183 3/3 100 1,450 C 2,680 C 2,000 na ng/kg ww 
PCB-184 3/3 100 1.27 J 2.04 J 1.54 na ng/kg ww 
PCB-185 3/3 100 C183 C183 nc na ng/kg ww 
PCB-186 0/3 0 nd nd 0.177 0.179 – 0.592 ng/kg ww 
PCB-187 3/3 100 2,800  5,530  4,020 na ng/kg ww 
PCB-188 3/3 100 4.57 J 6.15  5.56 na ng/kg ww 
PCB-189 3/3 100 57.7  87.5  71.2 na ng/kg ww 
PCB-190 3/3 100 374  703  532 na ng/kg ww 
PCB-191 3/3 100 87.9  149  117 na ng/kg ww 
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PCB-192 0/3 0 nd nd 0.211 0.213 – 0.705 ng/kg ww 
PCB-193 3/3 100 C180 C180 nc na ng/kg ww 
PCB-194 3/3 100 502  875  657 na ng/kg ww 
PCB-195 3/3 100 169  368  263 na ng/kg ww 
PCB-196 3/3 100 335  653  468 na ng/kg ww 
PCB-197 3/3 100 84.9 C 167 C 116 na ng/kg ww 
PCB-198 3/3 100 594 C 1,060 C 757 na ng/kg ww 
PCB-199 3/3 100 C198 C198 nc na ng/kg ww 
PCB-200 3/3 100 C197 C197 nc na ng/kg ww 
PCB-201 3/3 100 132  229  172 na ng/kg ww 
PCB-202 3/3 100 248  375  301 na ng/kg ww 
PCB-203 3/3 100 439  765  572 na ng/kg ww 
PCB-204 3/3 100 0.236 J 0.374 J 0.306 na ng/kg ww 
PCB-205 3/3 100 25.5  44.3  34.2 na ng/kg ww 
PCB-206 3/3 100 119  177  148 na ng/kg ww 
PCB-207 3/3 100 17.1  26.9  21.2 na ng/kg ww 
PCB-208 3/3 100 32.2  49.2  42.5 na ng/kg ww 
PCB-209 3/3 100 11.8  28.5  20.7 na ng/kg ww 
Total PCB congeners 3/3 100 111,000 J 149,300 J 136,000 na ng/kg ww 
Aroclor-1016 0/12 0 nd nd 7.3 5.3 – 20 µg/kg ww 
Aroclor-1016/1242 1/1 100 5.6 J 5.6 J 5.6 na µg/kg ww 
Aroclor-1221 0/12 0 nd nd 11 5.3 – 29 µg/kg ww 
Aroclor-1232 0/12 0 nd nd 7.3 5.3 – 20 µg/kg ww 
Aroclor-1242 0/12 0 nd nd 7.3 5.3 – 20 µg/kg ww 
Aroclor-1248 7/13 54 9.0  67  31 0.21 – 20 µg/kg ww 
Aroclor-1254 10/13 77 43 J 130  75 20 µg/kg ww 
Aroclor-1260 10/13 77 31 J 120  61 20 µg/kg ww 
Total PCBs   10/13 77 80 J 300  160 nc µg/kg ww 
PCB TEQ – Bird 3/3 100 9.37  13.30 J 11.9 na ng/kg ww 
PCB TEQ – Fish 3/3 100 0.1220  0.1500  0.134 na ng/kg ww 
PCB TEQ – Mammal 3/3 100 1.37  1.65  1.47 na ng/kg ww 

Pesticides               
2,4'-DDD 1/7 14 4.0 JN 4.0 JN 3.3 1.5 – 7.2 µg/kg ww 
2,4'-DDE 0/7 0 nd nd 3.2 1.5 – 7.2 µg/kg ww 
2,4'-DDT 7/7 100 8.0 JN 13 JN 10 na µg/kg ww 
4,4'-DDD 0/7 0 nd nd 3.2 1.5 – 7.2 µg/kg ww 
4,4'-DDE 7/7 100 2.0 JN 2.8 JN 2.3 na µg/kg ww 
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4,4'-DDT 7/7 100 6.5 JN 11 JN 8.2 na µg/kg ww 
Total DDTs   7/7 100 16.9 JN 27 JN 21 nc µg/kg ww 
Aldrin 0/7 0 nd nd 3.2 1.5 – 7.2 µg/kg ww 
Dieldrin 0/7 0 nd nd 3.4 4.1 – 7.2 µg/kg ww 
Total aldrin/dieldrin 0/7 0 nd nd 3.4 nc µg/kg ww 
alpha-BHC 0/7 0 nd nd 3.2 1.5 – 7.2 µg/kg ww 
beta-BHC 0/7 0 nd nd 3.2 1.5 – 7.2 µg/kg ww 
gamma-BHC 1/7 14 4.0 JN 4.0 JN 3.7 7.2 µg/kg ww 
delta-BHC 0/7 0 nd nd 3.2 1.5 – 7.2 µg/kg ww 
alpha-Chlordane 0/7 0 nd nd 3.2 1.5 – 7.2 µg/kg ww 
gamma-Chlordane 7/7 100 3.0 JN 5.4 JN 3.9 na µg/kg ww 
alpha-Endosulfan 0/7 0 nd nd 3.2 1.5 – 7.2 µg/kg ww 
beta-Endosulfan 0/7 0 nd nd 3.2 1.5 – 7.2 µg/kg ww 
Endosulfan sulfate 0/7 0 nd nd 3.2 1.5 – 7.2 µg/kg ww 
Endrin 0/7 0 nd nd 3.2 1.5 – 7.2 µg/kg ww 
Endrin aldehyde 0/7 0 nd nd 3.2 1.5 – 7.2 µg/kg ww 
Endrin ketone 0/7 0 nd nd 3.2 1.5 – 7.2 µg/kg ww 
Heptachlor 0/7 0 nd nd 3.2 1.5 – 7.2 µg/kg ww 
Heptachlor epoxide 6/7 86 1.2 JN 2.3 JN 2.0 7.2 µg/kg ww 
Methoxychlor 0/7 0 nd nd 3.2 1.5 – 7.2 µg/kg ww 
Mirex 0/7 0 nd nd 3.2 1.5 – 7.2 µg/kg ww 
Toxaphene 0/7 0 nd nd 160 120 – 360 µg/kg ww 
Total chlordane 7/7 100 3.0 JN 5.4 JN 3.9 nc µg/kg ww 

Conventional parameters               
Total solids 12/12 100 15.1  22  18 na % ww 
Lipid 12/12 100 0.146 J 2.4  0.62 na % ww 
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Metals and trace elements               
Antimony 3/4 75 0.0051 J 0.0087  0.0080 0.020 mg/kg ww 
Arsenic 4/4 100 3.080  7.0  4.6 na mg/kg ww 
Arsenic (inorganic) 2/2 100 0.050  0.090  0.070 na mg/kg ww 
Cadmium 4/4 100 0.11  0.7880  0.48 na mg/kg ww 
Chromium 2/4 50 0.083  0.16  0.07 0.01 – 0.08 mg/kg ww 
Cobalt 3/3 100 0.1680 J 0.3250 J 0.2253 na mg/kg ww 
Copper 4/4 100 17.5  43  29 na mg/kg ww 
Lead 4/4 100 0.037  0.18  0.093 na mg/kg ww 
Mercury 4/4 100 0.026  0.067  0.039 na mg/kg ww 
Molybdenum 3/3 100 0.0840  0.1310  0.106 na mg/kg ww 
Nickel 4/4 100 0.082  0.284 J 0.18 na mg/kg ww 
Selenium 3/3 100 0.23  0.249  0.24 na mg/kg ww 
Silver 4/4 100 0.2460 J 0.50  0.37 na mg/kg ww 
Thallium 2/3 67 0.0004 J 0.0005 J 0.0008 0.0032 mg/kg ww 
Vanadium 1/3 33 0.2 J 0.2 J 0.1 0.2 – 0.24 mg/kg ww 
Zinc 4/4 100 14.8  22.7  18 na mg/kg ww 

Organometals               
Monobutyltin as ion 2/3 67 1.3 J 1.6  1.2 1.5 µg/kg ww 
Dibutyltin as ion 3/3 100 7.7  9.1  8.4 na µg/kg ww 
Tributyltin as ion 4/4 100 16  59  38 na µg/kg ww 
Tetrabutyltin as ion 0/3 0 nd nd 0.75 1.5 µg/kg ww 

PAHs               
2-Chloronaphthalene 0/4 0 nd nd 220 24 – 580 µg/kg ww 
2-Methylnaphthalene 3/4 75 2.1  3.4  10 64 µg/kg ww 
Acenaphthene 3/4 75 6.5  12  8.3 16 µg/kg ww 
Acenaphthylene 3/4 75 1.7  2.2  4.4 24 µg/kg ww 
Anthracene 2/4 50 3.5  3.7  4.9 0.72 – 24 µg/kg ww 
Benzo(a)anthracene 1/4 25 1.1  1.1  3.5 0.72 – 24 µg/kg ww 
Benzo(a)pyrene 0/4 0 nd nd 6.1 0.72 – 40 µg/kg ww 
Benzo(b)fluoranthene 2/4 50 0.31 J 0.49 J 9.1 7.2 – 64 µg/kg ww 
Benzo(g,h,i)perylene 2/4 50 0.28 J 0.90  6.2 7.2 – 40 µg/kg ww 
Benzo(k)fluoranthene 2/4 50 0.54 J 0.60 J 9.2 7.2 – 64 µg/kg ww 
Total benzofluoranthenes   2/4 50 0.85 J 1.09 J 9.4 nc µg/kg ww 
Chrysene 1/4 25 1.5  1.5  3.6 0.72 – 24 µg/kg ww 
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Dibenzo(a,h)anthracene 0/4 0 nd nd 9.1 0.72 – 64 µg/kg ww 
Dibenzofuran 3/4 75 2.4  3.8  7.5 40 µg/kg ww 
Fluoranthene 1/4 25 3.4  3.4  4.0 0.72 – 24 µg/kg ww 
Fluorene 3/4 75 1.5  3.4  4.9 24 µg/kg ww 
Indeno(1,2,3-cd)pyrene 2/4 50 0.14 J 0.74  6.1 7.2 – 40 µg/kg ww 
Naphthalene 2/4 50 5.2  5.5  11 4.4 – 64 µg/kg ww 
Phenanthrene 3/4 75 3.0  7.4  6.4 24 µg/kg ww 
Pyrene 1/4 25 1.8  1.8  3.6 0.72 – 24 µg/kg ww 
Total HPAH   2/4 50 2.73 J 9.1 J 12 nc µg/kg ww 
Total LPAH   3/4 75 18.7  30  26 nc µg/kg ww 
Carcinogenic PAHs – Mammal 2/4 50 0.73 J 0.73 J 6.5 6.2 – 43 µg/kg ww 
Total PAH   3/4 75 18.7  32 J 28 nc µg/kg ww 

Phthalates               
Bis(2-ethylhexyl)phthalate 0/4 0 nd nd 36 24 – 130 µg/kg ww 
Butyl benzyl phthalate 1/4 25 2,800  2,800  1,000 24 – 1,200 µg/kg ww 
Diethyl phthalate 1/4 25 180 J 180 J 350 40 – 1,200 µg/kg ww 
Dimethyl phthalate 0/4 0 nd nd 220 16 – 580 µg/kg ww 
Di-n-butyl phthalate 0/4 0 nd nd 380 40 – 1,200 µg/kg ww 
Di-n-octyl phthalate 0/4 0 nd nd 1,100 24 – 2,900 µg/kg ww 

Other SVOCs               
1,2,4-Trichlorobenzene 0/4 0 nd nd 220 24 – 580 µg/kg ww 
1,2-Dichlorobenzene 0/4 0 nd nd 220 24 – 580 µg/kg ww 
1,2-Diphenylhydrazine 0/1 0 nd nd 40 80 µg/kg ww 
1,3-Dichlorobenzene 0/4 0 nd nd 220 24 – 580 µg/kg ww 
1,4-Dichlorobenzene 0/4 0 nd nd 220 24 – 580 µg/kg ww 
2,4,5-Trichlorophenol 0/4 0 nd nd 1,100 160 – 2,900 µg/kg ww 
2,4,6-Trichlorophenol 0/4 0 nd nd 1,100 160 – 2,900 µg/kg ww 
2,4-Dichlorophenol 0/4 0 nd nd 460 40 – 1,200 µg/kg ww 
2,4-Dimethylphenol 0/4 0 nd nd 460 40 – 1,200 µg/kg ww 
2,4-Dinitrophenol 0/4 0 nd nd 4,500 80 – 12,000 µg/kg ww 
2,4-Dinitrotoluene 0/4 0 nd nd 660 16 – 2,900 µg/kg ww 
2,6-Dinitrotoluene 0/4 0 nd nd 660 16 – 2,900 µg/kg ww 
2-Chlorophenol 0/4 0 nd nd 460 80 – 1,200 µg/kg ww 
2-Methylphenol 0/4 0 nd nd 460 40 – 1,200 µg/kg ww 
2-Nitroaniline 0/4 0 nd nd 1,100 160 – 2,900 µg/kg ww 
2-Nitrophenol 0/4 0 nd nd 1,100 40 – 2,900 µg/kg ww 
3,3'-Dichlorobenzidine 0/3 0 nd nd 15,000 29,000 µg/kg ww 
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3-Nitroaniline 0/3 0 nd nd 2,900 5,700 – 5,800 µg/kg ww 
4,6-Dinitro-o-cresol 0/4 0 nd nd 2,200 80 – 5,800 µg/kg ww 
4-Bromophenyl phenyl ether 0/4 0 nd nd 220 16 – 580 µg/kg ww 
4-Chloro-3-methylphenol 0/4 0 nd nd 1,100 80 – 2,900 µg/kg ww 
4-Chloroaniline 0/3 0 nd nd 1,500 2,900 µg/kg ww 
4-Chlorophenyl phenyl ether 0/4 0 nd nd 220 24 – 580 µg/kg ww 
4-Methylphenol 0/4 0 nd nd 460 40 – 1,200 µg/kg ww 
4-Nitroaniline 0/4 0 nd nd 1,500 160 – 5,700 µg/kg ww 
4-Nitrophenol 0/4 0 nd nd 2,200 80 – 5,800 µg/kg ww 
Aniline 0/3 0 nd nd 6,000 12,000 µg/kg ww 
Benzidine 0/1 0 nd nd 36,000 72,000 µg/kg ww 
Benzoic acid 0/4 0 nd nd 4,500 160 – 12,000 µg/kg ww 
Benzyl alcohol 1/4 25 85  85  320 570 – 1,200 µg/kg ww 
bis(2-chloroethoxy)methane 0/4 0 nd nd 510 40 – 2,900 µg/kg ww 
bis(2-chloroethyl)ether 0/4 0 nd nd 300 24 – 1,200 µg/kg ww 
bis(2-chloroisopropyl)ether 0/4 0 nd nd 230 80 – 580 µg/kg ww 
Caffeine 0/1 0 nd nd 4.0 8.0 µg/kg ww 
Carbazole 0/4 0 nd nd 1,100 40 – 2,900 µg/kg ww 
Coprostanol 0/1 0 nd nd 80 160 µg/kg ww 
Hexachlorobenzene 1/4 25 3.3 JN 3.3 JN 6.6 7.2 – 24 µg/kg ww 
Hexachlorobutadiene 0/4 0 nd nd 220 40 – 580 µg/kg ww 
Hexachlorocyclopentadiene 0/4 0 nd nd 27,000 40 – 72,000 µg/kg ww 
Hexachloroethane 0/4 0 nd nd 220 40 – 580 µg/kg ww 
Isophorone 0/4 0 nd nd 220 40 – 580 µg/kg ww 
Nitrobenzene 0/4 0 nd nd 220 40 – 580 µg/kg ww 
N-Nitrosodimethylamine 0/4 0 nd nd 2,200 160 – 12,000 µg/kg ww 
N-Nitroso-di-n-propylamine 0/4 0 nd nd 220 40 – 580 µg/kg ww 
N-Nitrosodiphenylamine 0/4 0 nd nd 220 40 – 580 µg/kg ww 
Pentachlorophenol 0/4 0 nd nd 6.4 3.3 – 40 µg/kg ww 
Phenol 0/4 0 nd nd 580 160 – 1,500 µg/kg ww 

Polychlorinated biphenyls               
PCB-001 0/2 0 nd nd 4.16 8.21 – 8.44 ng/kg ww 
PCB-002 1/2 50 4.37 J 4.37 J 2.88 2.77 ng/kg ww 
PCB-003 0/2 0 nd nd 4.25 6.51 – 10.5 ng/kg ww 
PCB-004 2/2 100 124  183  154 na ng/kg ww 
PCB-005 0/2 0 nd nd 7.88 15.7 – 15.8 ng/kg ww 
PCB-006 2/2 100 149  206  178 na ng/kg ww 
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PCB-007 2/2 100 15.3 J 19.7 J 17.5 na ng/kg ww 
PCB-008 2/2 100 339  432  386 na ng/kg ww 
PCB-009 1/2 50 18.2 J 18.2 J 12.8 14.9 ng/kg ww 
PCB-010 0/2 0 nd nd 7.35 14.4 – 15.0 ng/kg ww 
PCB-011 1/2 50 40.1  40.1  28.6 34.0 ng/kg ww 
PCB-012 2/2 100 70.1 C 70.6 CJ 70.4 na ng/kg ww 
PCB-013 2/2 100 C12 C12 nc na ng/kg ww 
PCB-014 0/2 0 nd nd 7.70 15.3 – 15.5 ng/kg ww 
PCB-015 2/2 100 679  1,220  950 na ng/kg ww 
PCB-016 2/2 100 357  676  517 na ng/kg ww 
PCB-017 2/2 100 850  1,660  1,260 na ng/kg ww 
PCB-018 2/2 100 2,360 C 4,150 C 3,260 na ng/kg ww 
PCB-019 2/2 100 82.2  93.6  87.9 na ng/kg ww 
PCB-020 2/2 100 12,600 C 22,600 C 17,600 na ng/kg ww 
PCB-021 2/2 100 1,250 C 2,070 C 1,660 na ng/kg ww 
PCB-022 2/2 100 2,190  3,140  2,670 na ng/kg ww 
PCB-023 0/2 0 nd nd 4.09 8.10 – 8.24 ng/kg ww 
PCB-024 2/2 100 16.9 J 27.9 J 22.4 na ng/kg ww 
PCB-025 2/2 100 1,540  2,340  1,940 na ng/kg ww 
PCB-026 2/2 100 4,070 C 6,880 C 5,480 na ng/kg ww 
PCB-027 2/2 100 590  960  775 na ng/kg ww 
PCB-028 2/2 100 C20 C20 nc na ng/kg ww 
PCB-029 2/2 100 C26 C26 nc na ng/kg ww 
PCB-030 2/2 100 C18 C18 nc na ng/kg ww 
PCB-031 2/2 100 10,400  17,900  14,200 na ng/kg ww 
PCB-032 2/2 100 1,300  1,890  1,600 na ng/kg ww 
PCB-033 2/2 100 C21 C21 nc na ng/kg ww 
PCB-034 2/2 100 40.2  55.8  48.0 na ng/kg ww 
PCB-035 2/2 100 13.3 J 23.2 J 18.3 na ng/kg ww 
PCB-036 0/2 0 nd nd 3.96 7.81 – 8.01 ng/kg ww 
PCB-037 2/2 100 2,160  3,650  2,910 na ng/kg ww 
PCB-038 2/2 100 13.9 J 24.2 J 19.1 na ng/kg ww 
PCB-039 2/2 100 60.7  120  90.4 na ng/kg ww 
PCB-040 2/2 100 4,660 C 8,070 C 6,370 na ng/kg ww 
PCB-041 2/2 100 C40 C40 nc na ng/kg ww 
PCB-042 2/2 100 4,290  6,650  5,470 na ng/kg ww 
PCB-043 2/2 100 967  1,800  1,380 na ng/kg ww 
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PCB-044 2/2 100 29,600 C 41,400 C 35,500 na ng/kg ww 
PCB-045 2/2 100 680 C 1,090 C 885 na ng/kg ww 
PCB-046 2/2 100 184  262  223 na ng/kg ww 
PCB-047 2/2 100 C44 C44 nc na ng/kg ww 
PCB-048 2/2 100 1,310  3,100  2,210 na ng/kg ww 
PCB-049 2/2 100 20,700 C 37,700 C 29,200 na ng/kg ww 
PCB-050 2/2 100 1,220 C 1,620 C 1,420 na ng/kg ww 
PCB-051 2/2 100 C45 C45 nc na ng/kg ww 
PCB-052 2/2 100 77,600  101,000  89,300 na ng/kg ww 
PCB-053 2/2 100 C50 C50 nc na ng/kg ww 
PCB-054 1/2 50 4.97 J 4.97 J 3.03 2.16 ng/kg ww 
PCB-055 0/2 0 nd nd 1,640 96.8 – 6,460 ng/kg ww 
PCB-056 2/2 100 5,990  8,280  7,140 na ng/kg ww 
PCB-057 1/2 50 247  247  1,730 6,420 ng/kg ww 
PCB-058 1/2 50 329  329  1,710 6,180 ng/kg ww 
PCB-059 2/2 100 2,160 C 3,610 C 2,890 na ng/kg ww 
PCB-060 2/2 100 5,640  9,120  7,380 na ng/kg ww 
PCB-061 2/2 100 59,400 C 83,300 C 71,400 na ng/kg ww 
PCB-062 2/2 100 C59 C59 nc na ng/kg ww 
PCB-063 1/2 50 1,690  1,690  2,400 6,230 ng/kg ww 
PCB-064 2/2 100 9,700  14,900  12,300 na ng/kg ww 
PCB-065 2/2 100 C44 C44 nc na ng/kg ww 
PCB-066 2/2 100 31,200  54,500  42,900 na ng/kg ww 
PCB-067 1/2 50 545  545  1,720 5,790 ng/kg ww 
PCB-068 1/2 50 695  695  1,900 6,190 ng/kg ww 
PCB-069 2/2 100 C49 C49 nc na ng/kg ww 
PCB-070 2/2 100 C61 C61 nc na ng/kg ww 
PCB-071 2/2 100 C40 C40 nc na ng/kg ww 
PCB-072 1/2 50 1,530  1,530  2,270 6,030 ng/kg ww 
PCB-073 1/2 50 391  391  196 2.30 ng/kg ww 
PCB-074 2/2 100 C61 C61 nc na ng/kg ww 
PCB-075 2/2 100 C59 C59 nc na ng/kg ww 
PCB-076 2/2 100 C61 C61 nc na ng/kg ww 
PCB-077 2/2 100 2,070  3,060  2,570 na ng/kg ww 
PCB-078 0/2 0 nd nd 1,670 98.9 – 6,600 ng/kg ww 
PCB-079 1/2 50 1,770  1,770  2,210 5,280 ng/kg ww 
PCB-080 0/2 0 nd nd 1,490 88.9 – 5,890 ng/kg ww 
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PCB-081 2/2 100 91.2  148  120 na ng/kg ww 
PCB-082 2/2 100 5,020  5,050  5,040 na ng/kg ww 
PCB-083 2/2 100 111,000 C 128,000 C 120,000 na ng/kg ww 
PCB-084 2/2 100 14,600  15,300  15,000 na ng/kg ww 
PCB-085 2/2 100 21,500 C 24,100 C 22,800 na ng/kg ww 
PCB-086 2/2 100 67,300 C 70,800 C 69,100 na ng/kg ww 
PCB-087 2/2 100 C86 C86 nc na ng/kg ww 
PCB-088 2/2 100 14,500 C 14,500 C 14,500 na ng/kg ww 
PCB-089 2/2 100 82.9  104  93.5 na ng/kg ww 
PCB-090 2/2 100 203,000 C 215,000 C 209,000 na ng/kg ww 
PCB-091 2/2 100 C88 C88 nc na ng/kg ww 
PCB-092 2/2 100 41,800  42,200  42,000 na ng/kg ww 
PCB-093 2/2 100 80,700 C 86,100 C 83,400 na ng/kg ww 
PCB-094 2/2 100 239  241  240 na ng/kg ww 
PCB-095 2/2 100 C93 C93 nc na ng/kg ww 
PCB-096 2/2 100 76.5  83.0  79.8 na ng/kg ww 
PCB-097 2/2 100 C86 C86 nc na ng/kg ww 
PCB-098 2/2 100 C93 C93 nc na ng/kg ww 
PCB-099 2/2 100 C83 C83 nc na ng/kg ww 
PCB-100 2/2 100 C93 C93 nc na ng/kg ww 
PCB-101 2/2 100 C90 C90 nc na ng/kg ww 
PCB-102 2/2 100 C93 C93 nc na ng/kg ww 
PCB-103 2/2 100 1,930  1,930  1,930 na ng/kg ww 
PCB-104 2/2 100 3.72 J 6.15 J 4.94 na ng/kg ww 
PCB-105 2/2 100 49,000  56,300  52,700 na ng/kg ww 
PCB-106 0/2 0 nd nd 40.4 79.4 – 82.3 ng/kg ww 
PCB-107 2/2 100 4,690 C 4,840 C 4,770 na ng/kg ww 
PCB-108 2/2 100 C86 C86 nc na ng/kg ww 
PCB-109 2/2 100 12,200  14,800  13,500 na ng/kg ww 
PCB-110 2/2 100 148,000 C 158,000 C 153,000 na ng/kg ww 
PCB-111 2/2 100 118  167  143 na ng/kg ww 
PCB-112 0/2 0 nd nd 6.12 8.86 – 15.6 ng/kg ww 
PCB-113 2/2 100 C90 C90 nc na ng/kg ww 
PCB-114 2/2 100 2,840  2,990  2,920 na ng/kg ww 
PCB-115 2/2 100 C110 C110 nc na ng/kg ww 
PCB-116 2/2 100 C85 C85 nc na ng/kg ww 
PCB-117 2/2 100 C85 C85 nc na ng/kg ww 
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PCB-118 2/2 100 167,000  188,000  178,000 na ng/kg ww 
PCB-119 2/2 100 C86 C86 nc na ng/kg ww 
PCB-120 2/2 100 349  382  366 na ng/kg ww 
PCB-121 2/2 100 25.8 J 30.0 J 27.9 na ng/kg ww 
PCB-122 2/2 100 787  1,280  1,030 na ng/kg ww 
PCB-123 2/2 100 2,280  2,400  2,340 na ng/kg ww 
PCB-124 2/2 100 C107 C107 nc na ng/kg ww 
PCB-125 2/2 100 C86 C86 nc na ng/kg ww 
PCB-126 2/2 100 189  241  215 na ng/kg ww 
PCB-127 2/2 100 449  478  464 na ng/kg ww 
PCB-128 2/2 100 33,100 C 33,800 C 33,500 na ng/kg ww 
PCB-129 2/2 100 349,000 C 372,000 C 361,000 na ng/kg ww 
PCB-130 2/2 100 14,500  17,000  15,800 na ng/kg ww 
PCB-131 2/2 100 1,460  1,500  1,480 na ng/kg ww 
PCB-132 2/2 100 38,500  46,100  42,300 na ng/kg ww 
PCB-133 2/2 100 6,430  6,930  6,680 na ng/kg ww 
PCB-134 2/2 100 9,590 C 9,750 C 9,670 na ng/kg ww 
PCB-135 2/2 100 98,900 C 104,000 C 101,000 na ng/kg ww 
PCB-136 2/2 100 12,400  13,100  12,800 na ng/kg ww 
PCB-137 2/2 100 10,100  11,700  10,900 na ng/kg ww 
PCB-138 2/2 100 C129 C129 nc na ng/kg ww 
PCB-139 2/2 100 2,510 C 3,430 C 2,970 na ng/kg ww 
PCB-140 2/2 100 C139 C139 nc na ng/kg ww 
PCB-141 2/2 100 47,200  52,200  49,700 na ng/kg ww 
PCB-142 0/2 0 nd nd 35.5 68.9 – 73.2 ng/kg ww 
PCB-143 2/2 100 C134 C134 nc na ng/kg ww 
PCB-144 2/2 100 9,380  9,450  9,420 na ng/kg ww 
PCB-145 0/2 0 nd nd 0.149 0.251 – 0.346 ng/kg ww 
PCB-146 2/2 100 57,500  68,900  63,200 na ng/kg ww 
PCB-147 2/2 100 183,000 C 228,000 C 206,000 na ng/kg ww 
PCB-148 2/2 100 547  638  593 na ng/kg ww 
PCB-149 2/2 100 C147 C147 nc na ng/kg ww 
PCB-150 2/2 100 349  367  358 na ng/kg ww 
PCB-151 2/2 100 C135 C135 nc na ng/kg ww 
PCB-152 2/2 100 61.9  66.4  64.2 na ng/kg ww 
PCB-153 2/2 100 364,000 C 401,000 C 383,000 na ng/kg ww 
PCB-154 2/2 100 C135 C135 nc na ng/kg ww 
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PCB-155 2/2 100 17.7 J 31.3 J 24.5 na ng/kg ww 
PCB-156 2/2 100 27,900 C 30,700 C 29,300 na ng/kg ww 
PCB-157 2/2 100 C156 C156 nc na ng/kg ww 
PCB-158 2/2 100 27,600  28,800  28,200 na ng/kg ww 
PCB-159 2/2 100 1,500  3,130  2,320 na ng/kg ww 
PCB-160 2/2 100 C129 C129 nc na ng/kg ww 
PCB-161 0/2 0 nd nd 25.0 49.9 ng/kg ww 
PCB-162 2/2 100 691  845  768 na ng/kg ww 
PCB-163 2/2 100 C129 C129 nc na ng/kg ww 
PCB-164 2/2 100 15,100  18,200  16,700 na ng/kg ww 
PCB-165 2/2 100 171  190  181 na ng/kg ww 
PCB-166 2/2 100 C128 C128 nc na ng/kg ww 
PCB-167 2/2 100 10,300  12,200  11,300 na ng/kg ww 
PCB-168 2/2 100 C153 C153 nc na ng/kg ww 
PCB-169 1/2 50 8.56  8.56  5.91 6.53 ng/kg ww 
PCB-170 2/2 100 71,000  77,400  74,200 na ng/kg ww 
PCB-171 2/2 100 22,200 C 24,700 C 23,500 na ng/kg ww 
PCB-172 2/2 100 12,900  15,800  14,400 na ng/kg ww 
PCB-173 2/2 100 C171 C171 nc na ng/kg ww 
PCB-174 2/2 100 30,200  65,000  47,600 na ng/kg ww 
PCB-175 2/2 100 2,570  3,340  2,960 na ng/kg ww 
PCB-176 2/2 100 5,100  6,530  5,820 na ng/kg ww 
PCB-177 2/2 100 39,700  56,100  47,900 na ng/kg ww 
PCB-178 2/2 100 20,900  25,900  23,400 na ng/kg ww 
PCB-179 2/2 100 24,800  29,200  27,000 na ng/kg ww 
PCB-180 2/2 100 205,000 C 249,000 C 227,000 na ng/kg ww 
PCB-181 2/2 100 462  518  490 na ng/kg ww 
PCB-182 2/2 100 653  739  696 na ng/kg ww 
PCB-183 2/2 100 56,800 C 72,700 C 64,800 na ng/kg ww 
PCB-184 2/2 100 28.7 J 34.1 J 31.4 na ng/kg ww 
PCB-185 2/2 100 C183 C183 nc na ng/kg ww 
PCB-186 0/2 0 nd nd 1.14 1.77 – 2.78 ng/kg ww 
PCB-187 2/2 100 130,000  159,000  145,000 na ng/kg ww 
PCB-188 2/2 100 148  170  159 na ng/kg ww 
PCB-189 2/2 100 2,240  2,520  2,380 na ng/kg ww 
PCB-190 2/2 100 17,300  20,300  18,800 na ng/kg ww 
PCB-191 2/2 100 3,680  4,000  3,840 na ng/kg ww 
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PCB-192 0/2 0 nd nd 1.32 1.96 – 3.32 ng/kg ww 
PCB-193 2/2 100 C180 C180 nc na ng/kg ww 
PCB-194 2/2 100 22,200  28,200  25,200 na ng/kg ww 
PCB-195 2/2 100 8,900  10,900  9,900 na ng/kg ww 
PCB-196 2/2 100 12,800  18,800  15,800 na ng/kg ww 
PCB-197 2/2 100 2,930 C 4,370 C 3,650 na ng/kg ww 
PCB-198 2/2 100 21,800 C 33,500 C 27,700 na ng/kg ww 
PCB-199 2/2 100 C198 C198 nc na ng/kg ww 
PCB-200 2/2 100 C197 C197 nc na ng/kg ww 
PCB-201 2/2 100 3,800  5,170  4,490 na ng/kg ww 
PCB-202 2/2 100 6,900  9,150  8,030 na ng/kg ww 
PCB-203 2/2 100 17,600  25,100  21,400 na ng/kg ww 
PCB-204 2/2 100 9.07 J 9.64 J 9.36 na ng/kg ww 
PCB-205 2/2 100 1,000  1,280  1,140 na ng/kg ww 
PCB-206 2/2 100 3,550  4,650  4,100 na ng/kg ww 
PCB-207 2/2 100 458  596  527 na ng/kg ww 
PCB-208 2/2 100 805  1,020  913 na ng/kg ww 
PCB-209 2/2 100 318  368  343 na ng/kg ww 

Total PCB congeners 2/2 100 3,618,000 
J 

3,622,000 
J 3,620,000 nc ng/kg ww 

Aroclor-1016 0/7 0 nd nd 56 40 – 150 µg/kg ww 
Aroclor-1221 0/7 0 nd nd 86 40 – 290 µg/kg ww 
Aroclor-1232 0/7 0 nd nd 56 40 – 150 µg/kg ww 
Aroclor-1242 0/7 0 nd nd 56 40 – 150 µg/kg ww 
Aroclor-1248 4/7 57 120  620  300 100 µg/kg ww 
Aroclor-1254 7/7 100 730  1,800  1,200 na µg/kg ww 
Aroclor-1260 7/7 100 450  3,100  1,300 na µg/kg ww 
Total PCBs   7/7 100 1,310  5,500  2,800 nc µg/kg ww 
PCB TEQ – Bird 2/2 100 141.0  203.0  172 na ng/kg ww 
PCB TEQ – Fish 2/2 100 2.510  3.060  2.79 na ng/kg ww 
PCB TEQ – Mammal 2/2 100 27.1  33.6  30.4 na ng/kg ww 

Pesticides               
2,4'-DDD 0/3 0 nd nd 13 22 – 28 µg/kg ww 
2,4'-DDE 0/3 0 nd nd 12 15 – 32 µg/kg ww 
2,4'-DDT 3/3 100 150 JN 210 JN 180 na µg/kg ww 
4,4'-DDD 2/3 67 6.1 JN 6.6 JN 6.7 15 µg/kg ww 
4,4'-DDE 3/3 100 15 JN 46 JN 34 na µg/kg ww 
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4,4'-DDT 3/3 100 120 JN 180 JN 150 na µg/kg ww 
Total DDTs   3/3 100 290 JN 440 JN 370 nc µg/kg ww 
Aldrin 0/3 0 nd nd 4.9 7.2 – 15 µg/kg ww 
Dieldrin 0/3 0 nd nd 9.4 7.2 – 34 µg/kg ww 
Total aldrin/dieldrin 0/3 0 nd nd 9.4 nc µg/kg ww 
alpha-BHC 0/3 0 nd nd 4.9 7.2 – 15 µg/kg ww 
beta-BHC 0/3 0 nd nd 4.9 7.2 – 15 µg/kg ww 
gamma-BHC 0/3 0 nd nd 4.9 7.2 – 15 µg/kg ww 
delta-BHC 0/3 0 nd nd 4.9 7.2 – 15 µg/kg ww 
alpha-Chlordane 0/3 0 nd nd 4.9 7.2 – 15 µg/kg ww 
gamma-Chlordane 3/3 100 49 JN 73 JN 62 na µg/kg ww 
alpha-Endosulfan 0/3 0 nd nd 4.9 7.2 – 15 µg/kg ww 
beta-Endosulfan 0/3 0 nd nd 5.8 8.7 – 15 µg/kg ww 
Endosulfan sulfate 0/3 0 nd nd 4.9 7.2 – 15 µg/kg ww 
Endrin 0/3 0 nd nd 6.1 9.4 – 15 µg/kg ww 
Endrin aldehyde 0/3 0 nd nd 5.0 7.2 – 15 µg/kg ww 
Endrin ketone 0/3 0 nd nd 7.0 13 – 15 µg/kg ww 
Heptachlor 0/3 0 nd nd 4.9 7.2 – 15 µg/kg ww 
Heptachlor epoxide 1/3 33 12 JN 12 JN 8.3 11 – 15 µg/kg ww 
Methoxychlor 0/3 0 nd nd 5.7 7.2 – 15 µg/kg ww 
Mirex 0/3 0 nd nd 4.9 7.2 – 15 µg/kg ww 
Toxaphene 0/3 0 nd nd 1,000 1,900 – 2,200 µg/kg ww 
Total chlordane 3/3 100 49 JN 73 JN 62 nc µg/kg ww 

Conventional parameters               
Total solids 7/7 100 14.20  25.53  20 na % ww 
Lipid 7/7 100 4.28 J 13  7.1 na % ww 
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Metals and trace elements               
Antimony 7/9 78 0.0026 JM 0.0051 JM 0.0041 0.010 mg/kg ww 
Arsenic 9/9 100 2.707 M 11.0 M 5.2 na mg/kg ww 
Arsenic (inorganic) 2/2 100 0.022 JM 0.035 M 0.029 na mg/kg ww 
Cadmium 9/9 100 0.04 M 0.2646 M 0.15 na mg/kg ww 
Chromium 3/9 33 0.120 M 0.140 M 0.06 0.03 – 0.04 mg/kg ww 
Cobalt 7/7 100 0.0754 JM 0.1515 JM 0.09721 na mg/kg ww 
Copper 9/9 100 11.5 M 24 M 16 na mg/kg ww 
Lead 9/9 100 0.020 M 0.22 JM 0.075 na mg/kg ww 
Mercury 9/9 100 0.032 M 0.097 M 0.054 na mg/kg ww 
Molybdenum 7/7 100 0.0336 M 0.0522 M 0.0395 na mg/kg ww 
Nickel 9/9 100 0.041 JM 0.16 JM 0.077 na mg/kg ww 
Selenium 7/7 100 0.15 M 0.198 M 0.17 na mg/kg ww 
Silver 9/9 100 0.1442 JM 0.29 M 0.20 na mg/kg ww 
Thallium 4/7 57 0.0030 JM 0.0030 JM 0.002 0.0015 – 0.0018 mg/kg ww 
Vanadium 3/7 43 0.2 JM 0.2 JM 0.1 0.1 – 0.11 mg/kg ww 
Zinc 9/9 100 24.6 M 33 M 29 na mg/kg ww 

Organometals               
Monobutyltin as ion 6/7 86 1.4 JM 1.5 M 1.3 0.8 µg/kg ww 
Dibutyltin as ion 7/7 100 3.4 M 3.9 M 3.6 na µg/kg ww 
Tributyltin as ion 9/9 100 6 JM 75 M 22 na µg/kg ww 
Tetrabutyltin as ion 0/7 0 nd nd 0.38 0.8 µg/kg ww 

PAHs               
2-Chloronaphthalene 0/9 0 nd nd 110 9 – 290 µg/kg ww 
2-Methylnaphthalene 7/9 78 1.0 M 1.8 M 4.0 25 µg/kg ww 
Acenaphthene 7/9 78 2.2 JM 4 M 3.2 6 µg/kg ww 
Acenaphthylene 7/9 78 0.7 JM 1.2 M 1.6 9 µg/kg ww 



Table E.6.3-6, cont. Summary statistics for Dungeness crab, whole body (calculated) 

Lower
 Duwamish

 Waterway
 Group

 

Port  of Seattle  /  Ci ty  of Seattle  /  King County /  The Boeing Company  
 

FINAL 
LDW RI: Appendix E 

July 9, 2010 
 Page 274 

 

CHEMICAL 

DETECTION FREQUENCY CONCENTRATION 

RATIO % 
MINIMUM 
DETECT 

MAXIMUM 
DETECT 

CALCULATED 
MEAN 

RL OR  
RANGE OF RLS UNIT 

Anthracene 7/9 78 0.41 JM 1.7 M 2.0 9 µg/kg ww 
Benzo(a)anthracene 6/9 67 0.31 JM 0.8 JM 1.3 0.36 – 9 µg/kg ww 
Benzo(a)pyrene 2/9 22 0.42 JM 0.63 JM 2.1 0.36 – 16 µg/kg ww 
Benzo(b)fluoranthene 6/9 67 0.23 JM 0.65 JM 3.2 1.4 – 25 µg/kg ww 
Benzo(g,h,i)perylene 6/9 67 0.40 JM 0.78 M 2.3 1.4 – 16 µg/kg ww 
Benzo(k)fluoranthene 6/9 67 0.36 JM 0.68 JM 3.2 1.4 – 25 µg/kg ww 
Total benzofluoranthenes   6/9 67 0.42 JM 0.84 JM 3.3 nc µg/kg ww 
Chrysene 6/9 67 0.33 JM 1.0 M 1.4 0.36 – 9 µg/kg ww 
Dibenzo(a,h)anthracene 1/9 11 0.31 JM 0.31 JM 3.0 0.36 – 25 µg/kg ww 
Dibenzofuran 7/9 78 1.0 JM 1.7 JM 2.9 16 µg/kg ww 
Fluoranthene 7/9 78 0.39 JM 3.1 M 1.9 9 µg/kg ww 
Fluorene 7/9 78 0.7 JM 1.6 M 1.9 9 µg/kg ww 
Indeno(1,2,3-cd)pyrene 6/9 67 0.30 JM 0.73 M 2.2 1.4 – 16 µg/kg ww 
Naphthalene 6/9 67 3.1 M 3.2 M 4.9 1.2 – 25 µg/kg ww 
Phenanthrene 7/9 78 1.3 M 5.0 M 2.7 9 µg/kg ww 
Pyrene 7/9 78 0.42 JM 2.3 M 1.7 9 µg/kg ww 
Total HPAH   7/9 78 1.21 JM 9.3 JM 5.6 nc µg/kg ww 
Total LPAH   7/9 78 6.5 JM 12.9 JM 10 nc µg/kg ww 
Carcinogenic PAHs – Mammal 7/9 78 0.60 JM 2.4 JM 2.6 17 µg/kg ww 
Total PAH   7/9 78 7.2 JM 22.2 JM 13 nc µg/kg ww 

Phthalates               
Bis(2-ethylhexyl)phthalate 0/9 0 nd nd 16 9 – 55 µg/kg ww 
Butyl benzyl phthalate 1/9 11 1,700 M 1,700 M 390 9 – 600 µg/kg ww 
Diethyl phthalate 1/9 11 190 JM 190 JM 220 16 – 600 µg/kg ww 
Dimethyl phthalate 0/9 0 nd nd 110 6 – 290 µg/kg ww 
Di-n-butyl phthalate 2/9 22 340 M 700 JM 200 16 – 300 µg/kg ww 
Di-n-octyl phthalate 0/9 0 nd nd 580 9 – 1,500 µg/kg ww 

Other SVOCs               
1,2,4-Trichlorobenzene 0/9 0 nd nd 110 9 – 290 µg/kg ww 
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1,2-Dichlorobenzene 0/9 0 nd nd 110 9 – 290 µg/kg ww 
1,2-Diphenylhydrazine 0/2 0 nd nd 16 31 µg/kg ww 
1,3-Dichlorobenzene 0/9 0 nd nd 110 9 – 290 µg/kg ww 
1,4-Dichlorobenzene 0/9 0 nd nd 110 9 – 290 µg/kg ww 
2,4,5-Trichlorophenol 0/9 0 nd nd 590 60 – 1,500 µg/kg ww 
2,4,6-Trichlorophenol 0/9 0 nd nd 590 60 – 1,500 µg/kg ww 
2,4-Dichlorophenol 0/9 0 nd nd 240 16 – 600 µg/kg ww 
2,4-Dimethylphenol 0/9 0 nd nd 240 16 – 600 µg/kg ww 
2,4-Dinitrophenol 0/9 0 nd nd 2,300 31 – 6,000 µg/kg ww 
2,4-Dinitrotoluene 0/9 0 nd nd 280 6 – 1,500 µg/kg ww 
2,6-Dinitrotoluene 0/9 0 nd nd 280 6 – 1,500 µg/kg ww 
2-Chlorophenol 0/9 0 nd nd 240 31 – 600 µg/kg ww 
2-Methylphenol 0/9 0 nd nd 240 16 – 600 µg/kg ww 
2-Nitroaniline 0/9 0 nd nd 590 60 – 1,500 µg/kg ww 
2-Nitrophenol 0/9 0 nd nd 590 16 – 1,500 µg/kg ww 
3,3'-Dichlorobenzidine 0/7 0 nd nd 7,500 15,000 µg/kg ww 
3-Nitroaniline 0/7 0 nd nd 1,500 2,900 µg/kg ww 
4,6-Dinitro-o-cresol 0/9 0 nd nd 1,100 31 – 2,900 µg/kg ww 
4-Bromophenyl phenyl ether 0/9 0 nd nd 110 6 – 290 µg/kg ww 
4-Chloro-3-methylphenol 0/9 0 nd nd 590 31 – 1,500 µg/kg ww 
4-Chloroaniline 0/7 0 nd nd 750 1,500 µg/kg ww 
4-Chlorophenyl phenyl ether 0/9 0 nd nd 110 9 – 290 µg/kg ww 
4-Methylphenol 0/9 0 nd nd 240 16 – 600 µg/kg ww 
4-Nitroaniline 0/7 0 nd nd 850 1,500 – 2,900 µg/kg ww 
4-Nitrophenol 0/9 0 nd nd 1,100 31 – 2,900 µg/kg ww 
Aniline 0/7 0 nd nd 3,000 6,000 µg/kg ww 
Benzidine 0/1 0 nd nd 18,000 36,000 µg/kg ww 
Benzoic acid 0/9 0 nd nd 2,300 60 – 6,000 µg/kg ww 
Benzyl alcohol 2/9 22 45 M 45 M 140 290 – 600 µg/kg ww 
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bis(2-chloroethoxy)methane 0/9 0 nd nd 180 16 – 1,500 µg/kg ww 
bis(2-chloroethyl)ether 0/9 0 nd nd 130 9 – 600 µg/kg ww 
bis(2-chloroisopropyl)ether 0/9 0 nd nd 120 31 – 290 µg/kg ww 
Caffeine 0/2 0 nd nd 1.6 3.1 µg/kg ww 
Carbazole 0/9 0 nd nd 590 16 – 1,500 µg/kg ww 
Coprostanol 0/2 0 nd nd 32 60 µg/kg ww 
Hexachlorobenzene 4/9 44 5 JNM 6.0 JNM 4.2 3.6 – 9 µg/kg ww 
Hexachlorobutadiene 0/9 0 nd nd 110 16 – 290 µg/kg ww 
Hexachlorocyclopentadiene 0/9 0 nd nd 14,000 16 – 36,000 µg/kg ww 
Hexachloroethane 0/9 0 nd nd 110 16 – 290 µg/kg ww 
Isophorone 0/9 0 nd nd 110 16 – 290 µg/kg ww 
Nitrobenzene 0/9 0 nd nd 110 16 – 290 µg/kg ww 
N-Nitrosodimethylamine 0/9 0 nd nd 840 60 – 6,000 µg/kg ww 
N-Nitroso-di-n-propylamine 0/9 0 nd nd 110 16 – 290 µg/kg ww 
N-Nitrosodiphenylamine 0/9 0 nd nd 110 16 – 290 µg/kg ww 
Pentachlorophenol 0/9 0 nd nd 2.6 1.7 – 16 µg/kg ww 
Phenol 0/9 0 nd nd 300 60 – 800 µg/kg ww 

Polychlorinated biphenyls               
PCB-001 2/2 100 3.48 JM 3.98 JM 3.73 na ng/kg ww 
PCB-002 2/2 100 1.30 JM 1.70 JM 1.50 na ng/kg ww 
PCB-003 2/2 100 3.12 JM 4.0 JM 3.58 na ng/kg ww 
PCB-004 2/2 100 43 M 67 M 55.4 na ng/kg ww 
PCB-005 2/2 100 5.3 JM 6.4 JM 5.87 na ng/kg ww 
PCB-006 2/2 100 58 M 91 M 74.4 na ng/kg ww 
PCB-007 2/2 100 5.5 JM 8.3 JM 6.90 na ng/kg ww 
PCB-008 2/2 100 123 M 175 M 149 na ng/kg ww 
PCB-009 2/2 100 6.6 JM 6.7 JM 6.64 na ng/kg ww 
PCB-010 2/2 100 4.8 JM 5.5 JM 5.15 na ng/kg ww 
PCB-011 2/2 100 16.6 M 17.6 M 17.1 na ng/kg ww 
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PCB-012 2/2 100 29.3 CJM 32.8 CM 31.1 na ng/kg ww 
PCB-013 2/2 100 C12 C12 nc na ng/kg ww 
PCB-014 0/2 0 nd nd 1.25 2.5 ng/kg ww 
PCB-015 2/2 100 344 M 600 M 472 na ng/kg ww 
PCB-016 2/2 100 126 M 256 M 191 na ng/kg ww 
PCB-017 2/2 100 292 M 590 M 442 na ng/kg ww 
PCB-018 2/2 100 810 CM 1,490 CM 1,150 na ng/kg ww 
PCB-019 2/2 100 29.2 M 32.1 JM 30.7 na ng/kg ww 
PCB-020 2/2 100 5,100 CM 9,200 CM 7,160 na ng/kg ww 
PCB-021 2/2 100 510 CM 910 CM 713 na ng/kg ww 
PCB-022 2/2 100 840 M 1,290 M 1,070 na ng/kg ww 
PCB-023 0/2 0 nd nd 0.815 1.55 – 1.71 ng/kg ww 
PCB-024 2/2 100 6.9 JM 13.3 JM 10.1 na ng/kg ww 
PCB-025 2/2 100 550 M 890 M 715 na ng/kg ww 
PCB-026 2/2 100 1,400 CM 2,490 CM 1,950 na ng/kg ww 
PCB-027 2/2 100 201 M 352 M 277 na ng/kg ww 
PCB-028 2/2 100 C20 C20 nc na ng/kg ww 
PCB-029 2/2 100 C26 C26 nc na ng/kg ww 
PCB-030 2/2 100 C18 C18 nc na ng/kg ww 
PCB-031 2/2 100 3,800 M 6,800 M 5,280 na ng/kg ww 
PCB-032 2/2 100 450 M 690 M 569 na ng/kg ww 
PCB-033 2/2 100 C21 C21 nc na ng/kg ww 
PCB-034 2/2 100 14.4 JM 21.4 M 17.9 na ng/kg ww 
PCB-035 2/2 100 6.7 JM 12.0 JM 9.34 na ng/kg ww 
PCB-036 0/2 0 nd nd 0.810 1.54 – 1.70 ng/kg ww 
PCB-037 2/2 100 980 M 1,670 M 1,320 na ng/kg ww 
PCB-038 2/2 100 4.9 JM 8.5 JM 6.68 na ng/kg ww 
PCB-039 2/2 100 20.5 JM 43 M 31.8 na ng/kg ww 
PCB-040 2/2 100 1,620 CM 2,880 CM 2,250 na ng/kg ww 
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PCB-041 2/2 100 C40 C40 nc na ng/kg ww 
PCB-042 2/2 100 1,460 M 2,310 M 1,890 na ng/kg ww 
PCB-043 2/2 100 350 M 640 M 497 na ng/kg ww 
PCB-044 2/2 100 10,100 CM 14,300 CM 12,200 na ng/kg ww 
PCB-045 2/2 100 234 CM 380 CM 308 na ng/kg ww 
PCB-046 2/2 100 65 M 92 M 78.3 na ng/kg ww 
PCB-047 2/2 100 C44 C44 nc na ng/kg ww 
PCB-048 2/2 100 470 M 1,110 M 789 na ng/kg ww 
PCB-049 2/2 100 7,000 CM 13,000 CM 9,980 na ng/kg ww 
PCB-050 2/2 100 410 CM 560 CM 488 na ng/kg ww 
PCB-051 2/2 100 C45 C45 nc na ng/kg ww 
PCB-052 2/2 100 26,000 M 34,000 M 30,200 na ng/kg ww 
PCB-053 2/2 100 C50 C50 nc na ng/kg ww 
PCB-054 1/2 50 1.63 JM 1.63 JM 0.908 0.37 ng/kg ww 
PCB-055 0/2 0 nd nd 254 15.8 – 1,000 ng/kg ww 
PCB-056 2/2 100 2,130 M 3,030 M 2,580 na ng/kg ww 
PCB-057 2/2 100 85 M 2,010 M 1,050 na ng/kg ww 
PCB-058 2/2 100 113 M 1,930 M 1,020 na ng/kg ww 
PCB-059 2/2 100 750 CM 1,290 CM 1,020 na ng/kg ww 
PCB-060 2/2 100 2,110 M 3,420 M 2,770 na ng/kg ww 
PCB-061 2/2 100 21,400 CM 30,400 CM 25,900 na ng/kg ww 
PCB-062 2/2 100 C59 C59 nc na ng/kg ww 
PCB-063 2/2 100 590 M 2,050 M 1,320 na ng/kg ww 
PCB-064 2/2 100 3,360 M 5,300 M 4,310 na ng/kg ww 
PCB-065 2/2 100 C44 C44 nc na ng/kg ww 
PCB-066 2/2 100 11,900 M 20,500 M 16,200 na ng/kg ww 
PCB-067 2/2 100 193 M 1,840 M 1,020 na ng/kg ww 
PCB-068 2/2 100 235 M 1,950 M 1,090 na ng/kg ww 
PCB-069 2/2 100 C49 C49 nc na ng/kg ww 
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PCB-070 2/2 100 C61 C61 nc na ng/kg ww 
PCB-071 2/2 100 C40 C40 nc na ng/kg ww 
PCB-072 2/2 100 510 M 1,930 M 1,220 na ng/kg ww 
PCB-073 1/2 50 121 M 121 M 60.6 0.40 ng/kg ww 
PCB-074 2/2 100 C61 C61 nc na ng/kg ww 
PCB-075 2/2 100 C59 C59 nc na ng/kg ww 
PCB-076 2/2 100 C61 C61 nc na ng/kg ww 
PCB-077 2/2 100 740 M 1,100 M 922 na ng/kg ww 
PCB-078 0/2 0 nd nd 259 16.1 – 1,020 ng/kg ww 
PCB-079 2/2 100 600 M 1,700 M 1,150 na ng/kg ww 
PCB-080 0/2 0 nd nd 232 14.5 – 910 ng/kg ww 
PCB-081 2/2 100 35.7 M 54 M 44.7 na ng/kg ww 
PCB-082 2/2 100 1,750 M 1,770 M 1,760 na ng/kg ww 
PCB-083 2/2 100 37,000 CM 44,000 CM 40,500 na ng/kg ww 
PCB-084 2/2 100 5,000 M 5,200 M 5,110 na ng/kg ww 
PCB-085 2/2 100 7,200 CM 8,200 CM 7,740 na ng/kg ww 
PCB-086 2/2 100 22,900 CM 24,400 CM 23,700 na ng/kg ww 
PCB-087 2/2 100 C86 C86 nc na ng/kg ww 
PCB-088 2/2 100 4,900 CM 5,000 CM 4,910 na ng/kg ww 
PCB-089 2/2 100 29.1 M 36 M 32.6 na ng/kg ww 
PCB-090 2/2 100 69,000 CM 73,000 CM 70,700 na ng/kg ww 
PCB-091 2/2 100 C88 C88 nc na ng/kg ww 
PCB-092 2/2 100 13,900 M 14,200 M 14,100 na ng/kg ww 
PCB-093 2/2 100 27,400 CM 28,900 CM 28,200 na ng/kg ww 
PCB-094 2/2 100 81 M 84 M 82.4 na ng/kg ww 
PCB-095 2/2 100 C93 C93 nc na ng/kg ww 
PCB-096 2/2 100 25.9 JM 28.2 JM 27.1 na ng/kg ww 
PCB-097 2/2 100 C86 C86 nc na ng/kg ww 
PCB-098 2/2 100 C93 C93 nc na ng/kg ww 
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PCB-099 2/2 100 C83 C83 nc na ng/kg ww 
PCB-100 2/2 100 C93 C93 nc na ng/kg ww 
PCB-101 2/2 100 C90 C90 nc na ng/kg ww 
PCB-102 2/2 100 C93 C93 nc na ng/kg ww 
PCB-103 2/2 100 640 M 660 M 650 na ng/kg ww 
PCB-104 2/2 100 1.31 JM 2.14 JM 1.73 na ng/kg ww 
PCB-105 2/2 100 16,700 M 19,300 M 18,000 na ng/kg ww 
PCB-106 0/2 0 nd nd 6.78 13.4 – 13.7 ng/kg ww 
PCB-107 2/2 100 1,590 CM 1,620 CM 1,610 na ng/kg ww 
PCB-108 2/2 100 C86 C86 nc na ng/kg ww 
PCB-109 2/2 100 4,100 M 5,000 M 4,540 na ng/kg ww 
PCB-110 2/2 100 50,000 CM 53,000 CM 51,700 na ng/kg ww 
PCB-111 2/2 100 42 M 56 M 48.7 na ng/kg ww 
PCB-112 0/2 0 nd nd 1.41 1.94 – 3.7 ng/kg ww 
PCB-113 2/2 100 C90 C90 nc na ng/kg ww 
PCB-114 2/2 100 1,000 M 1,070 M 1,030 na ng/kg ww 
PCB-115 2/2 100 C110 C110 nc na ng/kg ww 
PCB-116 2/2 100 C85 C85 nc na ng/kg ww 
PCB-117 2/2 100 C85 C85 nc na ng/kg ww 
PCB-118 2/2 100 57,000 M 64,000 M 60,200 na ng/kg ww 
PCB-119 2/2 100 C86 C86 nc na ng/kg ww 
PCB-120 2/2 100 117 M 126 M 122 na ng/kg ww 
PCB-121 2/2 100 9.1 JM 11.8 JM 10.5 na ng/kg ww 
PCB-122 2/2 100 312 M 460 M 385 na ng/kg ww 
PCB-123 2/2 100 760 M 820 M 794 na ng/kg ww 
PCB-124 2/2 100 C107 C107 nc na ng/kg ww 
PCB-125 2/2 100 C86 C86 nc na ng/kg ww 
PCB-126 2/2 100 66 M 83 M 74.5 na ng/kg ww 
PCB-127 2/2 100 151 M 164 M 158 na ng/kg ww 
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PCB-128 2/2 100 11,200 CM 11,400 CM 11,300 na ng/kg ww 
PCB-129 2/2 100 118,000 CM 124,000 CM 121,000 na ng/kg ww 
PCB-130 2/2 100 4,900 M 5,700 M 5,280 na ng/kg ww 
PCB-131 2/2 100 510 M 520 M 513 na ng/kg ww 
PCB-132 2/2 100 13,000 M 15,700 M 14,400 na ng/kg ww 
PCB-133 2/2 100 2,150 M 2,300 M 2,230 na ng/kg ww 
PCB-134 2/2 100 3,270 CM 3,300 CM 3,290 na ng/kg ww 
PCB-135 2/2 100 32,800 CM 35,000 CM 34,000 na ng/kg ww 
PCB-136 2/2 100 4,200 M 4,400 M 4,340 na ng/kg ww 
PCB-137 2/2 100 3,400 M 3,900 M 3,650 na ng/kg ww 
PCB-138 2/2 100 C129 C129 nc na ng/kg ww 
PCB-139 2/2 100 850 CM 1,170 CM 1,010 na ng/kg ww 
PCB-140 2/2 100 C139 C139 nc na ng/kg ww 
PCB-141 2/2 100 15,700 M 17,700 M 16,700 na ng/kg ww 
PCB-142 0/2 0 nd nd 6.65 13.3 ng/kg ww 
PCB-143 2/2 100 C134 C134 nc na ng/kg ww 
PCB-144 2/2 100 3,140 M 3,190 M 3,170 na ng/kg ww 
PCB-145 0/2 0 nd nd 0.0555 0.103 – 0.119 ng/kg ww 
PCB-146 2/2 100 19,400 M 22,800 M 21,100 na ng/kg ww 
PCB-147 2/2 100 62,000 CM 78,000 CM 70,300 na ng/kg ww 
PCB-148 2/2 100 183 M 212 M 198 na ng/kg ww 
PCB-149 2/2 100 C147 C147 nc na ng/kg ww 
PCB-150 2/2 100 117 M 124 M 121 na ng/kg ww 
PCB-151 2/2 100 C135 C135 nc na ng/kg ww 
PCB-152 2/2 100 21.6 JM 22.5 JM 22.1 na ng/kg ww 
PCB-153 2/2 100 123,000 CM 133,000 CM 128,000 na ng/kg ww 
PCB-154 2/2 100 C135 C135 nc na ng/kg ww 
PCB-155 2/2 100 6.0 JM 10.5 JM 8.27 na ng/kg ww 
PCB-156 2/2 100 9,300 CM 10,300 CM 9,820 na ng/kg ww 
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PCB-157 2/2 100 C156 C156 nc na ng/kg ww 
PCB-158 2/2 100 9,400 M 9,700 M 9,520 na ng/kg ww 
PCB-159 2/2 100 510 M 1,060 M 783 na ng/kg ww 
PCB-160 2/2 100 C129 C129 nc na ng/kg ww 
PCB-161 0/2 0 nd nd 4.69 9.2 – 9.6 ng/kg ww 
PCB-162 2/2 100 236 M 277 M 257 na ng/kg ww 
PCB-163 2/2 100 C129 C129 nc na ng/kg ww 
PCB-164 2/2 100 5,100 M 6,200 M 5,620 na ng/kg ww 
PCB-165 2/2 100 56 M 63 M 59.8 na ng/kg ww 
PCB-166 2/2 100 C128 C128 nc na ng/kg ww 
PCB-167 2/2 100 3,500 M 4,100 M 3,770 na ng/kg ww 
PCB-168 2/2 100 C153 C153 nc na ng/kg ww 
PCB-169 2/2 100 2.35 M 2.92 M 2.64 na ng/kg ww 
PCB-170 2/2 100 23,400 M 25,800 M 24,600 na ng/kg ww 
PCB-171 2/2 100 7,400 CM 8,400 CM 7,900 na ng/kg ww 
PCB-172 2/2 100 4,200 M 5,200 M 4,740 na ng/kg ww 
PCB-173 2/2 100 C171 C171 nc na ng/kg ww 
PCB-174 2/2 100 10,200 M 21,900 M 16,100 na ng/kg ww 
PCB-175 2/2 100 860 M 1,120 M 988 na ng/kg ww 
PCB-176 2/2 100 1,750 M 2,270 M 2,010 na ng/kg ww 
PCB-177 2/2 100 13,200 M 18,800 M 16,000 na ng/kg ww 
PCB-178 2/2 100 6,900 M 8,700 M 7,790 na ng/kg ww 
PCB-179 2/2 100 8,300 M 10,000 M 9,140 na ng/kg ww 
PCB-180 2/2 100 67,000 CM 83,000 CM 75,000 na ng/kg ww 
PCB-181 2/2 100 154 M 170 M 162 na ng/kg ww 
PCB-182 2/2 100 203 M 230 M 217 na ng/kg ww 
PCB-183 2/2 100 18,900 CM 24,400 CM 21,700 na ng/kg ww 
PCB-184 2/2 100 9.8 JM 12.0 JM 10.9 na ng/kg ww 
PCB-185 2/2 100 C183 C183 nc na ng/kg ww 
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PCB-186 0/2 0 nd nd 0.243 0.34 – 0.64 ng/kg ww 
PCB-187 2/2 100 43,000 M 53,000 M 48,000 na ng/kg ww 
PCB-188 2/2 100 50 M 57 M 53.5 na ng/kg ww 
PCB-189 2/2 100 740 M 840 M 792 na ng/kg ww 
PCB-190 2/2 100 5,700 M 6,800 M 6,250 na ng/kg ww 
PCB-191 2/2 100 1,220 M 1,340 M 1,280 na ng/kg ww 
PCB-192 0/2 0 nd nd 0.284 0.38 – 0.76 ng/kg ww 
PCB-193 2/2 100 C180 C180 nc na ng/kg ww 
PCB-194 2/2 100 7,300 M 9,400 M 8,320 na ng/kg ww 
PCB-195 2/2 100 2,930 M 3,600 M 3,280 na ng/kg ww 
PCB-196 2/2 100 4,300 M 6,300 M 5,270 na ng/kg ww 
PCB-197 2/2 100 970 CM 1,470 CM 1,220 na ng/kg ww 
PCB-198 2/2 100 7,200 CM 11,100 CM 9,140 na ng/kg ww 
PCB-199 2/2 100 C198 C198 nc na ng/kg ww 
PCB-200 2/2 100 C197 C197 nc na ng/kg ww 
PCB-201 2/2 100 1,280 M 1,760 M 1,520 na ng/kg ww 
PCB-202 2/2 100 2,330 M 3,100 M 2,720 na ng/kg ww 
PCB-203 2/2 100 5,800 M 8,300 M 7,060 na ng/kg ww 
PCB-204 2/2 100 2.97 JM 3.25 JM 3.11 na ng/kg ww 
PCB-205 2/2 100 330 M 430 M 380 na ng/kg ww 
PCB-206 2/2 100 1,180 M 1,560 M 1,370 na ng/kg ww 
PCB-207 2/2 100 154 M 203 M 179 na ng/kg ww 
PCB-208 2/2 100 272 M 350 M 310 na ng/kg ww 
PCB-209 2/2 100 107 M 129 M 118 na ng/kg ww 
Total PCB congeners 2/2 100 1,224,000 JM 1,226,000 JM 1,225,000 nc ng/kg ww 
Aroclor-1016 0/12 0 nd nd 12 8 – 30 µg/kg ww 
Aroclor-1221 0/12 0 nd nd 19 8 – 60 µg/kg ww 
Aroclor-1232 0/12 0 nd nd 12 8 – 30 µg/kg ww 
Aroclor-1242 0/12 0 nd nd 12 8 – 30 µg/kg ww 
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Aroclor-1248 9/12 75 40 M 240 M 140 20 µg/kg ww 
Aroclor-1254 12/12 100 240 M 600 JM 480 na µg/kg ww 
Aroclor-1260 12/12 100 170 M 1,000 M 490 na µg/kg ww 
Total PCBs   12/12 100 420 M 1,900 JM 1,100 nc µg/kg ww 
PCB TEQ – Bird 2/2 100 50.3 M 72.0 M 61.2 na ng/kg ww 
PCB TEQ – Fish 2/2 100 0.861 M 1.050 M 0.956 na ng/kg ww 
PCB TEQ – Mammal 2/2 100 9.4 M 11.6 M 10.5 na ng/kg ww 

Pesticides               
2,4'-DDD 1/7 14 11 JNM 11 JNM 4.2 4 – 7 µg/kg ww 
2,4'-DDE 0/7 0 nd nd 3.2 3 – 7 µg/kg ww 
2,4'-DDT 7/7 100 50 JNM 70 JNM 66 na µg/kg ww 
4,4'-DDD 6/7 86 6.9 JNM 7.0 JNM 6.2 3 µg/kg ww 
4,4'-DDE 7/7 100 6 JNM 16 JNM 14 na µg/kg ww 
4,4'-DDT 7/7 100 40 JNM 60 JNM 56 na µg/kg ww 
Total DDTs   7/7 100 100 JNM 150 JNM 140 nc µg/kg ww 
Aldrin 0/7 0 nd nd 1.7 3 – 3.6 µg/kg ww 
Dieldrin 0/7 0 nd nd 2.7 3.6 – 8 µg/kg ww 
Total aldrin/dieldrin 0/7 0 nd nd 2.7 nc µg/kg ww 
alpha-BHC 0/7 0 nd nd 1.7 3 – 3.6 µg/kg ww 
beta-BHC 0/7 0 nd nd 1.7 3 – 3.6 µg/kg ww 
gamma-BHC 1/7 14 7 JNM 7 JNM 2.6 3.6 µg/kg ww 
delta-BHC 0/7 0 nd nd 1.7 3 – 3.6 µg/kg ww 
alpha-Chlordane 0/7 0 nd nd 1.7 3 – 3.6 µg/kg ww 
gamma-Chlordane 7/7 100 17 JNM 26 JNM 23 na µg/kg ww 
alpha-Endosulfan 0/7 0 nd nd 1.7 3 – 3.6 µg/kg ww 
beta-Endosulfan 0/7 0 nd nd 1.9 3 – 4 µg/kg ww 
Endosulfan sulfate 0/7 0 nd nd 1.7 3 – 3.6 µg/kg ww 
Endrin 0/7 0 nd nd 2.0 3 – 4 µg/kg ww 
Endrin aldehyde 0/7 0 nd nd 1.8 3 – 3.7 µg/kg ww 
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Endrin ketone 0/7 0 nd nd 2.2 3 – 5 µg/kg ww 
Heptachlor 0/7 0 nd nd 1.7 3 – 3.6 µg/kg ww 
Heptachlor epoxide 6/7 86 5 JNM 6 JNM 4.6 4 µg/kg ww 
Methoxychlor 0/7 0 nd nd 1.9 3 – 4 µg/kg ww 
Mirex 0/7 0 nd nd 1.7 3 – 3.6 µg/kg ww 
Toxaphene 0/7 0 nd nd 220 400 – 500 µg/kg ww 
Total chlordane 7/7 100 17 JNM 26 JNM 23 nc µg/kg ww 

Conventional parameters               
Total solids 12/12 100 15.23 M 22.1 M 18 na % ww 
Lipid 12/12 100 1.43 JM 6 M 2.6 na % ww 

Note: Data from hepatopancreas composite samples were mathematically combined with data from composite samples of edible meat to form composite 
samples of edible meat plus hepatopancreas. Whole-body (i.e., edible meat plus hepatopancreas) crab concentrations were calculated assuming 
69% (by weight) edible meat and 31% hepatopancreas, based on the relative weight of these tissues in a 16.6-cm Dungeness crab dissected by 
Windward in 2004 (unpublished data). 
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Metals and trace elements               
Antimony 2/7 29 0.0012 J 0.0015 J 0.0044 0.0104 – 0.0122 mg/kg ww 
Arsenic 7/7 100 3.965  6.890  5.255 na mg/kg ww 
Arsenic (inorganic) 6/7 86 0.003  0.006 J 0.004 0.003 mg/kg ww 
Cadmium 1/7 14 0.0013 J 0.0013 J 0.0021 0.0042 – 0.0049 mg/kg ww 
Chromium 0/7 0 nd nd 0.056 0.10 – 0.12 mg/kg ww 
Cobalt 7/7 100 0.0037 J 0.0048  0.0042 na mg/kg ww 
Copper 7/7 100 0.386  1.390  1.12 na mg/kg ww 
Lead 7/7 100 0.0119  0.137  0.092 na mg/kg ww 
Mercury 7/7 100 0.013  0.025  0.017 na mg/kg ww 
Molybdenum 7/7 100 0.0046 J 0.0065 J 0.0052 na mg/kg ww 
Nickel 7/7 100 0.015 J 0.079 J 0.032 na mg/kg ww 
Selenium 7/7 100 0.15  0.210  0.2 na mg/kg ww 
Silver 0/7 0 nd nd 0.0023 0.0042 – 0.0049 mg/kg ww 
Thallium 0/7 0 nd nd 0.0023 0.0042 – 0.0049 mg/kg ww 
Vanadium 0/7 0 nd nd 0.1 0.2 – 0.25 mg/kg ww 
Zinc 7/7 100 7.35  8.89  7.77 na mg/kg ww 

Organometals               
Monobutyltin as ion 0/7 0 nd nd 0.75 1.5 µg/kg ww 
Dibutyltin as ion 3/7 43 0.55 J 0.70 J 0.69 1.5 µg/kg ww 
Tributyltin as ion 6/7 86 1.2 J 2.2  1.5 1.5 µg/kg ww 
Tetrabutyltin as ion 0/7 0 nd nd 0.75 1.5 µg/kg ww 

PAHs               
2-Chloronaphthalene 0/7 0 nd nd 270 290 – 580 µg/kg ww 
2-Methylnaphthalene 7/7 100 0.98 J 2.8  1.9 na µg/kg ww 
Acenaphthene 7/7 100 2.1  6.6  3.9 na µg/kg ww 
Acenaphthylene 7/7 100 0.27 J 1.0  0.68 na µg/kg ww 
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Anthracene 6/7 86 0.40 J 1.7  1.1 0.41 µg/kg ww 
Benzo(a)anthracene 4/7 57 0.17 J 0.36 J 0.25 0.50 µg/kg ww 
Benzo(a)pyrene 1/7 14 0.18 J 0.18 J 0.26 0.50 – 0.72 µg/kg ww 
Benzo(b)fluoranthene 2/7 29 0.16  0.19 J 0.23 0.50 µg/kg ww 
Benzo(g,h,i)perylene 2/7 29 0.20 J 0.21  0.24 0.50 µg/kg ww 
Benzo(k)fluoranthene 2/7 29 0.18  0.22 J 0.24 0.50 µg/kg ww 
Total benzofluoranthenes   2/7 29 0.34  0.41 J 0.29 nc µg/kg ww 
Chrysene 4/7 57 0.12 J 0.33 J 0.24 0.50 µg/kg ww 
Dibenzo(a,h)anthracene 1/7 14 0.24  0.24  0.25 0.50 µg/kg ww 
Dibenzofuran 7/7 100 0.96  2.9  1.8 na µg/kg ww 
Fluoranthene 3/7 43 0.82  1.7  0.94 0.87 – 1.4 µg/kg ww 
Fluorene 7/7 100 0.72  2.1  1.3 na µg/kg ww 
Indeno(1,2,3-cd)pyrene 2/7 29 0.19 J 0.21  0.24 0.50 µg/kg ww 
Naphthalene 7/7 100 1.7  4.1  3.1 na µg/kg ww 
Phenanthrene 3/7 43 0.82  2.4  1.1 0.89 – 1.6 µg/kg ww 
Pyrene 2/7 29 0.33 J 0.64 J 0.35 0.36 – 0.91 µg/kg ww 
Total HPAH   4/7 57 0.69 J 3.8 J 1.5 nc µg/kg ww 
Total LPAH   7/7 100 5.2 J 17.1  11 na µg/kg ww 
Carcinogenic PAHs – Mammal 4/7 57 0.37 J 0.53  0.35 0.45 µg/kg ww 
Total PAH   7/7 100 5.2 J 19.0 J 12 na µg/kg ww 

Phthalates               
Bis(2-ethylhexyl)phthalate 2/7 29 1,100  1,300 J 370 67 – 130 µg/kg ww 
Butyl benzyl phthalate 0/7 0 nd nd 560 570 – 1,200 µg/kg ww 
Diethyl phthalate 1/7 14 120 J 120 J 530 1,200 µg/kg ww 
Dimethyl phthalate 0/7 0 nd nd 270 290 – 580 µg/kg ww 
Di-n-butyl phthalate 0/7 0 nd nd 250 160 – 1,200 µg/kg ww 
Di-n-octyl phthalate 0/7 0 nd nd 1,400 1,500 – 2,900 µg/kg ww 

Other SVOCs               
1,2,4-Trichlorobenzene 0/7 0 nd nd 270 290 – 580 µg/kg ww 
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1,2-Dichlorobenzene 0/7 0 nd nd 270 290 – 580 µg/kg ww 
1,3-Dichlorobenzene 0/7 0 nd nd 270 290 – 580 µg/kg ww 
1,4-Dichlorobenzene 0/7 0 nd nd 270 290 – 580 µg/kg ww 
2,4,5-Trichlorophenol 0/7 0 nd nd 1,400 1,500 – 2,900 µg/kg ww 
2,4,6-Trichlorophenol 0/7 0 nd nd 1,400 1,500 – 2,900 µg/kg ww 
2,4-Dichlorophenol 0/7 0 nd nd 560 570 – 1,200 µg/kg ww 
2,4-Dimethylphenol 0/7 0 nd nd 560 570 – 1,200 µg/kg ww 
2,4-Dinitrophenol 0/7 0 nd nd 5,600 5,700 – 12,000 µg/kg ww 
2,4-Dinitrotoluene 0/7 0 nd nd 620 1,200 – 1,500 µg/kg ww 
2,6-Dinitrotoluene 0/7 0 nd nd 620 1,200 – 1,500 µg/kg ww 
2-Chlorophenol 0/7 0 nd nd 560 570 – 1,200 µg/kg ww 
2-Methylphenol 0/7 0 nd nd 560 570 – 1,200 µg/kg ww 
2-Nitroaniline 0/7 0 nd nd 1,400 1,500 – 2,900 µg/kg ww 
2-Nitrophenol 0/7 0 nd nd 1,400 1,500 – 2,900 µg/kg ww 
3,3'-Dichlorobenzidine 0/7 0 nd nd 14,000 15,000 – 29,000 µg/kg ww 
3-Nitroaniline 0/7 0 nd nd 2,700 2,900 – 5,800 µg/kg ww 
4,6-Dinitro-o-cresol 0/7 0 nd nd 2,700 2,900 – 5,800 µg/kg ww 
4-Bromophenyl phenyl ether 0/7 0 nd nd 270 290 – 580 µg/kg ww 
4-Chloro-3-methylphenol 0/7 0 nd nd 1,400 1,500 – 2,900 µg/kg ww 
4-Chloroaniline 0/7 0 nd nd 1,400 1,500 – 2,900 µg/kg ww 
4-Chlorophenyl phenyl ether 0/7 0 nd nd 270 290 – 580 µg/kg ww 
4-Methylphenol 0/7 0 nd nd 560 570 – 1,200 µg/kg ww 
4-Nitroaniline 0/7 0 nd nd 1,500 2,900 µg/kg ww 
4-Nitrophenol 0/7 0 nd nd 2,700 2,900 – 5,800 µg/kg ww 
Aniline 0/7 0 nd nd 5,600 5,700 – 12,000 µg/kg ww 
Benzidine 0/1 0 nd nd 25,000 50,000 µg/kg ww 
Benzoic acid 6/7 86 5,300 J 6,500 J 5,600 5,700 µg/kg ww 
Benzyl alcohol 0/7 0 nd nd 290 570 – 580 µg/kg ww 
bis(2-chloroethoxy)methane 0/7 0 nd nd 350 570 – 1,500 µg/kg ww 
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bis(2-chloroethyl)ether 0/7 0 nd nd 290 570 – 580 µg/kg ww 
bis(2-chloroisopropyl)ether 0/7 0 nd nd 270 290 – 580 µg/kg ww 
Carbazole 0/7 0 nd nd 1,400 1,500 – 2,900 µg/kg ww 
Hexachlorobenzene 1/7 14 1.1 JN 1.1 JN 3.2 7.2 µg/kg ww 
Hexachlorobutadiene 0/7 0 nd nd 270 290 – 580 µg/kg ww 
Hexachlorocyclopentadiene 0/7 0 nd nd 34,000 50,000 – 72,000 µg/kg ww 
Hexachloroethane 0/7 0 nd nd 270 290 – 580 µg/kg ww 
Isophorone 0/7 0 nd nd 270 290 – 580 µg/kg ww 
Nitrobenzene 0/7 0 nd nd 270 290 – 580 µg/kg ww 
N-Nitrosodimethylamine 0/7 0 nd nd 1,700 2,900 – 5,700 µg/kg ww 
N-Nitroso-di-n-propylamine 0/7 0 nd nd 270 290 – 580 µg/kg ww 
N-Nitrosodiphenylamine 0/7 0 nd nd 270 290 – 580 µg/kg ww 
Pentachlorophenol 0/7 0 nd nd 620 3.3 – 5,800 µg/kg ww 
Phenol 0/7 0 nd nd 690 710 – 1,500 µg/kg ww 

Polychlorinated biphenyls               
PCB-001 4/6 67 2.84  13.5 J 6.38 9.38 – 9.45 ng/kg ww 
PCB-002 2/7 29 0.263 J 3.67 J 1.82 0.269 – 8.43 ng/kg ww 
PCB-003 2/7 29 0.503 J 6.32 J 3.57 0.466 – 20.5 ng/kg ww 
PCB-004 7/7 100 84.7  297  179 na ng/kg ww 
PCB-005 3/7 43 2.58  6.79 J 4.36 7.14 – 14.1 ng/kg ww 
PCB-006 7/7 100 67.6  240  155 na ng/kg ww 
PCB-007 7/7 100 6.46  34.8 J 18.2 na ng/kg ww 
PCB-008 7/7 100 166  740  433 na ng/kg ww 
PCB-009 7/7 100 10.8  37.7  25.4 na ng/kg ww 
PCB-010 6/7 86 4.18  15.2 J 9.66 13.6 ng/kg ww 
PCB-011 1/7 14 1.51 J 1.51 J 3.49 2.05 – 14.6 ng/kg ww 
PCB-012 6/7 86 4.05 CJ 15.6 CJ 9.01 7.99 ng/kg ww 
PCB-013 6/7 86 C12 C12 nc 0 ng/kg ww 
PCB-014 0/7 0 nd nd 2.98 0.0617 – 13.6 ng/kg ww 
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PCB-015 7/7 100 15.3 J 88.5  51.7 na ng/kg ww 
PCB-016 7/7 100 228  1,150  727 na ng/kg ww 
PCB-017 7/7 100 594  2,970  1,780 na ng/kg ww 
PCB-018 7/7 100 1,090 C 4,770 C 3,110 na ng/kg ww 
PCB-019 7/7 100 158  624  364 na ng/kg ww 
PCB-020 7/7 100 3,590 C 14,100 C 9,400 na ng/kg ww 
PCB-021 7/7 100 769 C 4,940 C 2,350 na ng/kg ww 
PCB-022 7/7 100 720  2,860  1,840 na ng/kg ww 
PCB-023 3/7 43 2.06  10.9 J 4.91 6.84 – 11.1 ng/kg ww 
PCB-024 7/7 100 13.5  78.2  46.9 na ng/kg ww 
PCB-025 7/7 100 391  1,080  706 na ng/kg ww 
PCB-026 7/7 100 1,090 C 3,130 C 1,970 na ng/kg ww 
PCB-027 7/7 100 182  638  453 na ng/kg ww 
PCB-028 7/7 100 C20 C20 nc na ng/kg ww 
PCB-029 7/7 100 C26 C26 nc na ng/kg ww 
PCB-030 7/7 100 C18 C18 nc na ng/kg ww 
PCB-031 7/7 100 2,090  7,710  5,080 na ng/kg ww 
PCB-032 6/7 86 527  2,660  1,280 8.66 ng/kg ww 
PCB-033 7/7 100 C21 C21 nc na ng/kg ww 
PCB-034 7/7 100 20.7  78.2  49.1 na ng/kg ww 
PCB-035 0/7 0 nd nd 2.87 0.357 – 11.7 ng/kg ww 
PCB-036 0/7 0 nd nd 2.47 0.300 – 10.3 ng/kg ww 
PCB-037 7/7 100 103  509  288 na ng/kg ww 
PCB-038 6/7 86 7.88  47.7  21.4 8.27 ng/kg ww 
PCB-039 7/7 100 22.0  136  71.4 na ng/kg ww 
PCB-040 7/7 100 2,400 C 10,300 C 6,320 na ng/kg ww 
PCB-041 7/7 100 C40 C40 nc na ng/kg ww 
PCB-042 7/7 100 1,430  7,020  4,350 na ng/kg ww 
PCB-043 7/7 100 224  1,520  848 na ng/kg ww 
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PCB-044 7/7 100 6,940 C 22,100 C 15,200 na ng/kg ww 
PCB-045 7/7 100 716 C 3,320 C 2,110 na ng/kg ww 
PCB-046 7/7 100 134  613  397 na ng/kg ww 
PCB-047 7/7 100 C44 C44 nc na ng/kg ww 
PCB-048 7/7 100 764  4,520  2,410 na ng/kg ww 
PCB-049 7/7 100 8,140 C 26,500 C 16,700 na ng/kg ww 
PCB-050 7/7 100 803 C 2,960 C 2,040 na ng/kg ww 
PCB-051 7/7 100 C45 C45 nc na ng/kg ww 
PCB-052 7/7 100 13,300  38,700  27,100 na ng/kg ww 
PCB-053 7/7 100 C50 C50 nc na ng/kg ww 
PCB-054 7/7 100 13.8  44.6  31.1 na ng/kg ww 
PCB-055 6/7 86 75.4  1,050  567 2.16 ng/kg ww 
PCB-056 6/7 86 1,440  5,000  2,850 2.23 ng/kg ww 
PCB-057 7/7 100 80.7  196  129 na ng/kg ww 
PCB-058 7/7 100 103  613  268 na ng/kg ww 
PCB-059 7/7 100 778 C 3,200 C 2,000 na ng/kg ww 
PCB-060 7/7 100 1,380  6,360  3,860 na ng/kg ww 
PCB-061 7/7 100 13,100 C 45,200 C 28,400 na ng/kg ww 
PCB-062 7/7 100 C59 C59 nc na ng/kg ww 
PCB-063 7/7 100 382  1,490  890 na ng/kg ww 
PCB-064 7/7 100 2,930  11,900  7,430 na ng/kg ww 
PCB-065 7/7 100 C44 C44 nc na ng/kg ww 
PCB-066 7/7 100 8,850  28,400  19,500 na ng/kg ww 
PCB-067 7/7 100 166  518  342 na ng/kg ww 
PCB-068 7/7 100 93.4  250  168 na ng/kg ww 
PCB-069 7/7 100 C49 C49 nc na ng/kg ww 
PCB-070 7/7 100 C61 C61 nc na ng/kg ww 
PCB-071 7/7 100 C40 C40 nc na ng/kg ww 
PCB-072 7/7 100 205  548  361 na ng/kg ww 
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PCB-073 5/7 71 197  375  199 0.0462 – 0.0472 ng/kg ww 
PCB-074 7/7 100 C61 C61 nc na ng/kg ww 
PCB-075 7/7 100 C59 C59 nc na ng/kg ww 
PCB-076 7/7 100 C61 C61 nc na ng/kg ww 
PCB-077 7/7 100 240  1,030  634 na ng/kg ww 
PCB-078 0/7 0 nd nd 10.8 2.27 – 46.0 ng/kg ww 
PCB-079 7/7 100 151  608  404 na ng/kg ww 
PCB-080 0/7 0 nd nd 9.47 2.06 – 39.4 ng/kg ww 
PCB-081 7/7 100 15.6 J 85.6  46.4 na ng/kg ww 
PCB-082 7/7 100 1,500  4,740  3,210 na ng/kg ww 
PCB-083 7/7 100 16,900 C 50,900 C 34,100 na ng/kg ww 
PCB-084 7/7 100 3,350  8,750  6,410 na ng/kg ww 
PCB-085 7/7 100 4,120 C 12,700 C 8,370 na ng/kg ww 
PCB-086 7/7 100 14,800 C 39,700 C 27,900 na ng/kg ww 
PCB-087 7/7 100 C86 C86 nc na ng/kg ww 
PCB-088 7/7 100 3,510 C 9,110 C 6,480 na ng/kg ww 
PCB-089 7/7 100 130  416  281 na ng/kg ww 
PCB-090 7/7 100 31,000 C 88,700 C 59,400 na ng/kg ww 
PCB-091 7/7 100 C88 C88 nc na ng/kg ww 
PCB-092 7/7 100 5,780  17,500  11,300 na ng/kg ww 
PCB-093 7/7 100 17,000 C 41,800 C 31,300 na ng/kg ww 
PCB-094 7/7 100 76.9  205  146 na ng/kg ww 
PCB-095 7/7 100 C93 C93 nc na ng/kg ww 
PCB-096 7/7 100 85.0  265  189 na ng/kg ww 
PCB-097 7/7 100 C86 C86 nc na ng/kg ww 
PCB-098 7/7 100 C93 C93 nc na ng/kg ww 
PCB-099 7/7 100 C83 C83 nc na ng/kg ww 
PCB-100 7/7 100 C93 C93 nc na ng/kg ww 
PCB-101 7/7 100 C90 C90 nc na ng/kg ww 
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PCB-102 7/7 100 C93 C93 nc na ng/kg ww 
PCB-103 7/7 100 453  1,010  766 na ng/kg ww 
PCB-104 7/7 100 4.44  11.4 J 8.85 na ng/kg ww 
PCB-105 7/7 100 6,890  19,200  14,200 na ng/kg ww 
PCB-106 0/7 0 nd nd 6.62 2.30 – 28.8 ng/kg ww 
PCB-107 7/7 100 723 C 2,220 C 1,450 na ng/kg ww 
PCB-108 7/7 100 C86 C86 nc na ng/kg ww 
PCB-109 7/7 100 2,040  5,030  3,480 na ng/kg ww 
PCB-110 7/7 100 27,600 C 68,200 C 48,500 na ng/kg ww 
PCB-111 7/7 100 19.0 J 39.3  32.5 na ng/kg ww 
PCB-112 2/7 29 46.5  93.6  22.9 5.56 – 10.7 ng/kg ww 
PCB-113 7/7 100 C90 C90 nc na ng/kg ww 
PCB-114 7/7 100 450  1,260  932 na ng/kg ww 
PCB-115 7/7 100 C110 C110 nc na ng/kg ww 
PCB-116 7/7 100 C85 C85 nc na ng/kg ww 
PCB-117 7/7 100 C85 C85 nc na ng/kg ww 
PCB-118 7/7 100 23,200  61,100  44,800 na ng/kg ww 
PCB-119 7/7 100 C86 C86 nc na ng/kg ww 
PCB-120 7/7 100 165  325  245 na ng/kg ww 
PCB-121 6/7 86 12.8  31.0  18.0 5.85 ng/kg ww 
PCB-122 7/7 100 93.9  435  250 na ng/kg ww 
PCB-123 7/7 100 270  1,130  742 na ng/kg ww 
PCB-124 7/7 100 C107 C107 nc na ng/kg ww 
PCB-125 7/7 100 C86 C86 nc na ng/kg ww 
PCB-126 7/7 100 29.2  110  73.7 na ng/kg ww 
PCB-127 7/7 100 34.8  213  117 na ng/kg ww 
PCB-128 7/7 100 4,010 C 10,800 C 7,740 na ng/kg ww 
PCB-129 7/7 100 41,700 C 109,000 C 77,100 na ng/kg ww 
PCB-130 7/7 100 2,090  4,560  3,670 na ng/kg ww 
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PCB-131 7/7 100 270  778  547 na ng/kg ww 
PCB-132 7/7 100 9,170  20,900  16,100 na ng/kg ww 
PCB-133 7/7 100 750  1,470  1,210 na ng/kg ww 
PCB-134 7/7 100 1,440 C 4,010 C 2,830 na ng/kg ww 
PCB-135 7/7 100 12,900 C 31,300 C 23,400 na ng/kg ww 
PCB-136 7/7 100 3,010  9,490  6,410 na ng/kg ww 
PCB-137 7/7 100 1,450  4,270  2,750 na ng/kg ww 
PCB-138 7/7 100 C129 C129 nc na ng/kg ww 
PCB-139 7/7 100 651 C 1,820 C 1,290 na ng/kg ww 
PCB-140 7/7 100 C139 C139 nc na ng/kg ww 
PCB-141 7/7 100 5,810  13,900  10,800 na ng/kg ww 
PCB-142 0/7 0 nd nd 19.8 2.41 – 84.3 ng/kg ww 
PCB-143 7/7 100 C134 C134 nc na ng/kg ww 
PCB-144 7/7 100 1,510  4,590  3,290 na ng/kg ww 
PCB-145 7/7 100 7.65 J 35.5  19.9 na ng/kg ww 
PCB-146 7/7 100 7,530  15,300  12,100 na ng/kg ww 
PCB-147 7/7 100 30,700 C 65,500 C 52,700 na ng/kg ww 
PCB-148 7/7 100 104  238  166 na ng/kg ww 
PCB-149 7/7 100 C147 C147 nc na ng/kg ww 
PCB-150 7/7 100 64.4  175  129 na ng/kg ww 
PCB-151 7/7 100 C135 C135 nc na ng/kg ww 
PCB-152 7/7 100 15.6  50.0  34.8 na ng/kg ww 
PCB-153 7/7 100 47,000 C 103,000 C 81,000 na ng/kg ww 
PCB-154 7/7 100 C135 C135 nc na ng/kg ww 
PCB-155 7/7 100 4.49  12.3 J 9.03 na ng/kg ww 
PCB-156 7/7 100 3,130 C 8,750 C 6,350 na ng/kg ww 
PCB-157 7/7 100 C156 C156 nc na ng/kg ww 
PCB-158 7/7 100 3,400  9,470  6,530 na ng/kg ww 
PCB-159 7/7 100 203  685  494 na ng/kg ww 
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PCB-160 7/7 100 C129 C129 nc na ng/kg ww 
PCB-161 0/7 0 nd nd 14.1 1.80 – 64.8 ng/kg ww 
PCB-162 7/7 100 80.8  248  160 na ng/kg ww 
PCB-163 7/7 100 C129 C129 nc na ng/kg ww 
PCB-164 7/7 100 2,200  5,540  3,910 na ng/kg ww 
PCB-165 6/7 86 30.6  76.5  51.6 66.9 ng/kg ww 
PCB-166 7/7 100 C128 C128 nc na ng/kg ww 
PCB-167 7/7 100 1,250  3,600  2,610 na ng/kg ww 
PCB-168 7/7 100 C153 C153 nc na ng/kg ww 
PCB-169 0/7 0 nd nd 3.78 1.81 – 20.6 ng/kg ww 
PCB-170 7/7 100 7,520  17,700  13,200 na ng/kg ww 
PCB-171 7/7 100 2,460 C 6,220 C 4,600 na ng/kg ww 
PCB-172 7/7 100 1,240  3,360  2,370 na ng/kg ww 
PCB-173 7/7 100 C171 C171 nc na ng/kg ww 
PCB-174 7/7 100 6,350  13,700  10,400 na ng/kg ww 
PCB-175 7/7 100 343  765  596 na ng/kg ww 
PCB-176 7/7 100 938  2,540  1,850 na ng/kg ww 
PCB-177 7/7 100 5,580  11,800  9,090 na ng/kg ww 
PCB-178 7/7 100 2,070  4,600  3,480 na ng/kg ww 
PCB-179 7/7 100 3,390  8,030  6,100 na ng/kg ww 
PCB-180 7/7 100 21,400 C 47,300 C 34,600 na ng/kg ww 
PCB-181 7/7 100 63.9  178  124 na ng/kg ww 
PCB-182 7/7 100 75.3  196  142 na ng/kg ww 
PCB-183 7/7 100 7,210 C 16,000 C 12,200 na ng/kg ww 
PCB-184 7/7 100 5.62  22.0 J 12.1 na ng/kg ww 
PCB-185 7/7 100 C183 C183 nc na ng/kg ww 
PCB-186 3/7 43 1.14 J 5.24 J 1.64 1.51 – 1.90 ng/kg ww 
PCB-187 7/7 100 14,300  29,300  23,100 na ng/kg ww 
PCB-188 7/7 100 18.9  50.9  38.4 na ng/kg ww 
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PCB-189 7/7 100 226  511  391 na ng/kg ww 
PCB-190 7/7 100 2,050  5,080  3,700 na ng/kg ww 
PCB-191 7/7 100 376  974  688 na ng/kg ww 
PCB-192 0/7 0 nd nd 0.893 0.414 – 3.04 ng/kg ww 
PCB-193 7/7 100 C180 C180 nc na ng/kg ww 
PCB-194 7/7 100 2,550  5,820  4,520 na ng/kg ww 
PCB-195 7/7 100 1,090  2,520  1,940 na ng/kg ww 
PCB-196 7/7 100 1,590  3,810  2,850 na ng/kg ww 
PCB-197 7/7 100 340 C 1,080 C 768 na ng/kg ww 
PCB-198 7/7 100 3,100 C 7,730 C 5,760 na ng/kg ww 
PCB-199 7/7 100 C198 C198 nc na ng/kg ww 
PCB-200 7/7 100 C197 C197 nc na ng/kg ww 
PCB-201 7/7 100 370  980  754 na ng/kg ww 
PCB-202 7/7 100 774  1,920  1,440 na ng/kg ww 
PCB-203 7/7 100 2,480  5,460  4,180 na ng/kg ww 
PCB-204 7/7 100 0.647 J 3.73 J 2.13 na ng/kg ww 
PCB-205 7/7 100 156  351  276 na ng/kg ww 
PCB-206 7/7 100 554  1,680  1,130 na ng/kg ww 
PCB-207 7/7 100 67.9  212  145 na ng/kg ww 
PCB-208 7/7 100 147  447  312 na ng/kg ww 
PCB-209 7/7 100 96.1  257  168 na ng/kg ww 
Total PCB congeners 7/7 100 510,000 J 1,269,000 J 955,000 na ng/kg ww 
Aroclor-1016 0/17 0 nd nd 32 10 – 100 µg/kg ww 
Aroclor-1221 0/17 0 nd nd 35 20 – 100 µg/kg ww 
Aroclor-1232 0/17 0 nd nd 32 10 – 100 µg/kg ww 
Aroclor-1242 0/17 0 nd nd 32 10 – 100 µg/kg ww 
Aroclor-1248 7/17 41 140  380  140 100 µg/kg ww 
Aroclor-1254 17/17 100 290  1,000  610 na µg/kg ww 
Aroclor-1260 17/17 100 150  810  410 na µg/kg ww 
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Total PCBs   17/17 100 450  2,010  1,100 nc µg/kg ww 
PCB TEQ – Bird 7/7 100 17.80 J 74.6  46.3 na ng/kg ww 
PCB TEQ – Fish 7/7 100 0.3550 J 1.170  0.805 na ng/kg ww 
PCB TEQ – Mammal 7/7 100 4.23 J 14.1  9.66 na ng/kg ww 

Pesticides               
2,4'-DDD 0/7 0 nd nd 3.4 3.8 – 7.8 µg/kg ww 
2,4'-DDE 0/7 0 nd nd 3.2 1.0 – 7.2 µg/kg ww 
2,4'-DDT 7/7 100 20 JN 50 JN 39 na µg/kg ww 
4,4'-DDD 7/7 100 2.3 JN 6.6 JN 4.5 na µg/kg ww 
4,4'-DDE 4/7 57 2.6 JN 12 JN 5.1 4.3 – 7.2 µg/kg ww 
4,4'-DDT 7/7 100 12 JN 40 JN 28 na µg/kg ww 
Total DDTs   7/7 100 37 JN 103 JN 75 nc µg/kg ww 
Aldrin 0/7 0 nd nd 3.2 1.0 – 7.2 µg/kg ww 
Dieldrin 0/7 0 nd nd 3.4 5.0 – 7.2 µg/kg ww 
Total aldrin/dieldrin 0/7 0 nd nd 3.4 nc µg/kg ww 
alpha-BHC 1/7 14 0.38 JN 0.38 JN 3.1 7.2 µg/kg ww 
beta-BHC 2/7 29 1.6 JN 2.2 JN 3.1 7.2 µg/kg ww 
gamma-BHC 0/7 0 nd nd 3.2 1.0 – 7.2 µg/kg ww 
delta-BHC 0/7 0 nd nd 3.2 1.0 – 7.2 µg/kg ww 
alpha-Chlordane 1/7 14 0.60 JN 0.60 JN 3.2 7.2 µg/kg ww 
gamma-Chlordane 7/7 100 10 JN 28 JN 19 na µg/kg ww 
alpha-Endosulfan 4/7 57 1.7 JN 4.4 JN 3.1 7.2 µg/kg ww 
beta-Endosulfan 1/7 14 6.9 JN 6.9 JN 4.1 7.2 µg/kg ww 
Endosulfan sulfate 0/7 0 nd nd 3.2 1.0 – 7.2 µg/kg ww 
Endrin 0/7 0 nd nd 3.2 1.0 – 7.2 µg/kg ww 
Endrin aldehyde 1/7 14 8.1 JN 8.1 JN 3.8 1.6 – 7.2 µg/kg ww 
Endrin ketone 0/7 0 nd nd 3.2 1.5 – 7.2 µg/kg ww 
Heptachlor 0/7 0 nd nd 3.2 1.0 – 7.2 µg/kg ww 
Heptachlor epoxide 0/7 0 nd nd 3.3 2.9 – 7.2 µg/kg ww 
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 CHEMICAL 

DETECTION FREQUENCY CONCENTRATION 

RATIO % 
MINIMUM 
DETECT 

MAXIMUM 
DETECT 

CALCULATED 
MEAN 

RL OR  
RANGE OF RLS UNIT 

Methoxychlor 0/7 0 nd nd 3.2 1.0 – 7.2 µg/kg ww 
Mirex 0/7 0 nd nd 3.2 1.0 – 7.2 µg/kg ww 
Toxaphene 0/7 0 nd nd 190 310 – 440 µg/kg ww 
Total chlordane 7/7 100 10 JN 28 JN 19 nc µg/kg ww 

Conventional parameters               
Total solids 17/17 100 20.8  24.90  23.0 na % ww 
Lipid 17/17 100 1.6  5.09  3.3 na % ww 
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Table E.6.3-8. Summary statistics for English sole, fillet without skin  

CHEMICAL 

DETECTION FREQUENCY CONCENTRATION 

RATIO % 
MINIMUM 
DETECT 

MAXIMUM 
DETECT 

CALCULATED 
MEAN 

RL OR  
RANGE OF RLS UNIT 

Metals and trace elements               
Antimony 0/3 0 nd nd 0.010 0.020 mg/kg ww 
Arsenic 9/9 100 9.0  15  11 na mg/kg ww 
Cadmium 0/3 0 nd nd 0.0040 0.0079 mg/kg ww 
Chromium 2/3 67 0.054  0.062  0.047 0.049 mg/kg ww 
Copper 9/9 100 0.18  0.37  0.24 na mg/kg ww 
Lead 0/9 0 nd nd 0.012 0.020 – 0.030 mg/kg ww 
Mercury 15/15 100 0.020  0.083  0.052 na mg/kg ww 
Methylmercury 3/3 100 18  25  22 na µg/kg ww 
Nickel 0/3 0 nd nd 0.010 0.020 mg/kg ww 
Silver 0/3 0 nd nd 0.0060 0.012 mg/kg ww 
Zinc 3/3 100 3.8  4.6  4.1 na mg/kg ww 

Organometals               
Tributyltin as ion 3/9 33 3.9  5.7  2.1 0.74 – 2.0 µg/kg ww 

PAHs               
2-Chloronaphthalene 0/6 0 nd nd 6.8 11 – 16 µg/kg ww 
2-Methylnaphthalene 0/6 0 nd nd 12 3.6 – 43 µg/kg ww 
Acenaphthene 0/6 0 nd nd 3.7 3.6 – 11 µg/kg ww 
Acenaphthylene 0/6 0 nd nd 4.9 3.6 – 16 µg/kg ww 
Anthracene 0/6 0 nd nd 4.9 3.6 – 16 µg/kg ww 
Benzo(a)anthracene 0/6 0 nd nd 6.8 11 – 16 µg/kg ww 
Benzo(a)pyrene 0/6 0 nd nd 7.7 3.6 – 27 µg/kg ww 
Benzo(b)fluoranthene 0/6 0 nd nd 14 11 – 43 µg/kg ww 
Benzo(g,h,i)perylene 0/6 0 nd nd 9.5 11 – 27 µg/kg ww 
Benzo(k)fluoranthene 0/6 0 nd nd 13 7.1 – 43 µg/kg ww 
Total benzofluoranthenes   0/6 0 nd nd 14 nc µg/kg ww 
Chrysene 0/6 0 nd nd 4.9 3.6 – 16 µg/kg ww 
Dibenzo(a,h)anthracene 0/6 0 nd nd 14 11 – 43 µg/kg ww 
Dibenzofuran 0/6 0 nd nd 9.5 11 – 27 µg/kg ww 
Fluoranthene 0/6 0 nd nd 4.9 3.6 – 16 µg/kg ww 
Fluorene 0/6 0 nd nd 4.9 3.6 – 16 µg/kg ww 
Indeno(1,2,3-cd)pyrene 0/6 0 nd nd 11 18 – 27 µg/kg ww 
Naphthalene 0/6 0 nd nd 12 3.6 – 43 µg/kg ww 
Phenanthrene 0/6 0 nd nd 4.9 3.6 – 16 µg/kg ww 
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CHEMICAL 

DETECTION FREQUENCY CONCENTRATION 

RATIO % 
MINIMUM 
DETECT 

MAXIMUM 
DETECT 

CALCULATED 
MEAN 

RL OR  
RANGE OF RLS UNIT 

Pyrene 0/6 0 nd nd 4.9 3.6 – 16 µg/kg ww 
Total HPAH   0/6 0 nd nd 15 nc µg/kg ww 
Total LPAH   0/6 0 nd nd 12 nc µg/kg ww 
Carcinogenic PAHs – Mammal 0/6 0 nd nd 8.9 6.4 – 29 µg/kg ww 
Total PAH   0/6 0 nd nd 15 nc µg/kg ww 

Phthalates               
Bis(2-ethylhexyl)phthalate 0/6 0 nd nd 4.9 3.6 – 16 µg/kg ww 
Butyl benzyl phthalate 0/6 0 nd nd 6.8 11 – 16 µg/kg ww 
Diethyl phthalate 0/6 0 nd nd 7.7 3.6 – 27 µg/kg ww 
Dimethyl phthalate 0/6 0 nd nd 3.7 3.6 – 11 µg/kg ww 
Di-n-butyl phthalate 0/6 0 nd nd 7.7 3.6 – 27 µg/kg ww 
Di-n-octyl phthalate 0/6 0 nd nd 4.9 3.6 – 16 µg/kg ww 

Other SVOCs               
1,2,4-Trichlorobenzene 0/6 0 nd nd 4.9 3.6 – 16 µg/kg ww 
1,2-Dichlorobenzene 0/6 0 nd nd 6.8 11 – 16 µg/kg ww 
1,2-Diphenylhydrazine 0/6 0 nd nd 14 3.6 – 53 µg/kg ww 
1,3-Dichlorobenzene 0/6 0 nd nd 6.8 11 – 16 µg/kg ww 
1,4-Dichlorobenzene 0/6 0 nd nd 6.8 11 – 16 µg/kg ww 
2,4,5-Trichlorophenol 0/6 0 nd nd 32 18 – 110 µg/kg ww 
2,4,6-Trichlorophenol 0/6 0 nd nd 32 18 – 110 µg/kg ww 
2,4-Dichlorophenol 0/6 0 nd nd 7.7 3.6 – 27 µg/kg ww 
2,4-Dimethylphenol 0/6 0 nd nd 7.7 3.6 – 27 µg/kg ww 
2,4-Dinitrophenol 0/6 0 nd nd 31 53 – 72 µg/kg ww 
2,4-Dinitrotoluene 0/6 0 nd nd 7.3 11 – 18 µg/kg ww 
2,6-Dinitrotoluene 0/6 0 nd nd 7.3 11 – 18 µg/kg ww 
2-Chlorophenol 0/6 0 nd nd 14 3.6 – 53 µg/kg ww 
2-Methylphenol 0/6 0 nd nd 7.7 3.6 – 27 µg/kg ww 
2-Nitroaniline 0/6 0 nd nd 29 7.1 – 110 µg/kg ww 
2-Nitrophenol 0/6 0 nd nd 7.7 3.6 – 27 µg/kg ww 
3-Nitroaniline 0/6 0 nd nd 28 3.6 – 110 µg/kg ww 
4,6-Dinitro-o-cresol 0/6 0 nd nd 27 53 µg/kg ww 
4-Bromophenyl phenyl ether 0/6 0 nd nd 7.3 11 – 18 µg/kg ww 
4-Chloro-3-methylphenol 0/6 0 nd nd 14 3.6 – 53 µg/kg ww 
4-Chloroaniline 0/3 0 nd nd 18 36 µg/kg ww 
4-Chlorophenyl phenyl ether 0/6 0 nd nd 4.9 3.6 – 16 µg/kg ww 
4-Methylphenol 0/6 0 nd nd 7.7 3.6 – 27 µg/kg ww 
4-Nitroaniline 0/6 0 nd nd 32 18 – 110 µg/kg ww 
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CHEMICAL 

DETECTION FREQUENCY CONCENTRATION 
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RANGE OF RLS UNIT 

4-Nitrophenol 0/6 0 nd nd 22 36 – 53 µg/kg ww 
Aniline 0/3 0 nd nd 27 53 µg/kg ww 
Benzoic acid 0/6 0 nd nd 37 36 – 110 µg/kg ww 
Benzyl alcohol 0/6 0 nd nd 7.7 3.6 – 27 µg/kg ww 
bis(2-chloroethoxy)methane 0/6 0 nd nd 7.7 3.6 – 27 µg/kg ww 
bis(2-chloroethyl)ether 0/6 0 nd nd 4.9 3.6 – 16 µg/kg ww 
bis(2-chloroisopropyl)ether 0/6 0 nd nd 16 11 – 53 µg/kg ww 
Caffeine 0/3 0 nd nd 2.7 5.3 µg/kg ww 
Carbazole 0/6 0 nd nd 7.7 3.6 – 27 µg/kg ww 
Coprostanol 0/6 0 nd nd 73 110 – 180 µg/kg ww 
Hexachlorobenzene 0/6 0 nd nd 8.5 16 – 18 µg/kg ww 
Hexachlorobutadiene 0/6 0 nd nd 9.5 11 – 27 µg/kg ww 
Hexachlorocyclopentadiene 0/3 0 nd nd 18 36 µg/kg ww 
Hexachloroethane 0/6 0 nd nd 9.5 11 – 27 µg/kg ww 
Isophorone 0/6 0 nd nd 7.7 3.6 – 27 µg/kg ww 
Nitrobenzene 0/6 0 nd nd 9.5 11 – 27 µg/kg ww 
N-Nitrosodimethylamine 0/6 0 nd nd 28 3.6 – 110 µg/kg ww 
N-Nitroso-di-n-propylamine 0/6 0 nd nd 7.7 3.6 – 27 µg/kg ww 
N-Nitrosodiphenylamine 0/6 0 nd nd 7.7 3.6 – 27 µg/kg ww 
Pentachlorophenol 0/6 0 nd nd 16 27 – 36 µg/kg ww 
Phenol 0/6 0 nd nd 28 3.6 – 110 µg/kg ww 

Polychlorinated biphenyls               
PCB-052 3/3 100 4,500  8,700  6,700 na ng/kg ww 
PCB-075 3/3 100 1,800  3,600  2,700 na ng/kg ww 
PCB-077 0/3 0 nd nd 58 110 – 120 ng/kg ww 
PCB-081 0/3 0 nd nd 85 160 – 180 ng/kg ww 
PCB-101 3/3 100 9,000  14,000  12,000 na ng/kg ww 
PCB-105 3/3 100 2,200  3,200  2,800 na ng/kg ww 
PCB-118 3/3 100 5,200  9,400  7,300 na ng/kg ww 
PCB-126 0/3 0 nd nd 85 160 – 180 ng/kg ww 
PCB-128 3/3 100 1,200  1,800  1,500 na ng/kg ww 
PCB-138 3/3 100 6,600  12,000  9,300 na ng/kg ww 
PCB-141 3/3 100 1,200  1,900  1,600 na ng/kg ww 
PCB-149 3/3 100 6,400  11,000  8,900 na ng/kg ww 
PCB-151 0/3 0 nd nd 85 160 – 180 ng/kg ww 
PCB-153 3/3 100 9,700  19,000  14,000 na ng/kg ww 
PCB-169 0/3 0 nd nd 85 160 – 180 ng/kg ww 
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PCB-170 3/3 100 1,500  2,600  2,100 na ng/kg ww 
PCB-174 3/3 100 1,100  2,000  1,600 na ng/kg ww 
PCB-177 3/3 100 1,000  1,700  1,400 na ng/kg ww 
PCB-180 3/3 100 2,700  4,800  3,900 na ng/kg ww 
PCB-183 3/3 100 1,300  2,200  1,700 na ng/kg ww 
PCB-187 3/3 100 2,200  4,200  3,200 na ng/kg ww 
PCB-195 3/3 100 470  570  530 na ng/kg ww 
PCB-206 3/3 100 340  440  400 na ng/kg ww 
Aroclor-1016 0/12 0 nd nd 6.5 5.3 – 20 µg/kg ww 
Aroclor-1016/1242 3/3 100 10 J 16 J 14 na µg/kg ww 
Aroclor-1221 0/12 0 nd nd 6.5 5.3 – 20 µg/kg ww 
Aroclor-1232 0/12 0 nd nd 6.5 5.3 – 20 µg/kg ww 
Aroclor-1242 0/12 0 nd nd 4.0 5.3 – 10 µg/kg ww 
Aroclor-1248 6/15 40 9.0  26  7.7 0.23 – 6.9 µg/kg ww 
Aroclor-1254 15/15 100 22 J 300 J 130 na µg/kg ww 
Aroclor-1260 15/15 100 27  210 J 85 na µg/kg ww 
Total PCBs   15/15 100 79  530 J 230 nc µg/kg ww 
PCB TEQ – Bird 3/3 100 19  21  20 na ng/kg ww 
PCB TEQ – Fish 3/3 100 0.49  0.56  0.53 na ng/kg ww 
PCB TEQ – Mammal 3/3 100 11  12  11 na ng/kg ww 

Pesticides               
4,4'-DDD 6/9 67 1.1  5.0  2.1 1.3 µg/kg ww 
4,4'-DDE 7/9 78 1.1  5.9  2.6 1.0 µg/kg ww 
4,4'-DDT 0/9 0 nd nd 1.0 2.0 µg/kg ww 
Total DDTs   7/9 78 1.1  10.9  4.7 nc µg/kg ww 
Aldrin 0/9 0 nd nd 0.25 0.50 µg/kg ww 
Dieldrin 0/9 0 nd nd 0.50 1.0 µg/kg ww 
Total aldrin/dieldrin 0/9 0 nd nd 0.50 nc µg/kg ww 
alpha-BHC 0/9 0 nd nd 0.25 0.50 µg/kg ww 
beta-BHC 0/9 0 nd nd 0.25 0.50 µg/kg ww 
gamma-BHC 0/9 0 nd nd 0.25 0.50 µg/kg ww 
delta-BHC 0/9 0 nd nd 0.25 0.50 µg/kg ww 
alpha-Chlordane 3/9 33 1.6 J 2.0 J 0.74 0.50 µg/kg ww 
gamma-Chlordane 1/9 11 0.52 J 0.52 J 0.28 0.50 µg/kg ww 
alpha-Endosulfan 0/9 0 nd nd 0.25 0.50 µg/kg ww 
beta-Endosulfan 0/9 0 nd nd 0.50 1.0 µg/kg ww 
Endosulfan sulfate 0/9 0 nd nd 0.50 1.0 µg/kg ww 
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Endrin 0/9 0 nd nd 0.50 1.0 µg/kg ww 
Endrin aldehyde 0/9 0 nd nd 0.50 1.0 µg/kg ww 
Heptachlor 0/9 0 nd nd 0.25 0.50 µg/kg ww 
Heptachlor epoxide 0/9 0 nd nd 0.25 0.50 µg/kg ww 
Methoxychlor 0/9 0 nd nd 5.0 10 µg/kg ww 
Toxaphene 0/9 0 nd nd 5.0 10 µg/kg ww 
Total chlordane 3/9 33 1.6 J 2.5 J 0.80 nc µg/kg ww 

Conventional parameters               
Total solids 7/7 100 15  17  17 na % ww 
Lipid 12/12 100 0.24  12  3.0 na % ww 
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Table E.6.3-9. Summary statistics for English sole, whole body  

 CHEMICAL 

DETECTION FREQUENCY CONCENTRATION 

RATIO % 
MINIMUM 
DETECT 

MAXIMUM 
DETECT 

CALCULATED 
MEAN 

RL OR  
RANGE OF RLS UNIT 

Metals and trace elements               
Antimony 21/21 100 0.0025 J 0.0111 J 0.0060 na mg/kg ww 
Arsenic 21/21 100 2.230  4.330  3.274 na mg/kg ww 
Arsenic (inorganic) 7/7 100 0.020  0.090  0.051 na mg/kg ww 
Cadmium 21/21 100 0.0042 J 0.0151  0.0077 na mg/kg ww 
Chromium 18/21 86 0.08 J 0.39  0.2 0.13 – 0.14 mg/kg ww 
Cobalt 21/21 100 0.0242  0.0949  0.0457 na mg/kg ww 
Copper 21/21 100 0.494  3.470  1.79 na mg/kg ww 
Lead 21/21 100 0.0977  0.946  0.373 na mg/kg ww 
Mercury 21/21 100 0.005  0.027  0.01 na mg/kg ww 
Molybdenum 21/21 100 0.0121 J 0.0430  0.0201 na mg/kg ww 
Nickel 21/21 100 0.120  0.378 J 0.208 na mg/kg ww 
Selenium 21/21 100 0.10  0.320  0.19 na mg/kg ww 
Silver 21/21 100 0.0013 J 0.0066  0.0034 na mg/kg ww 
Thallium 7/21 33 0.0005 J 0.0012 J 0.002 0.0043 – 0.0055 mg/kg ww 
Vanadium 21/21 100 0.2 J 0.49  0.4 na mg/kg ww 
Zinc 21/21 100 11.2  14.4  12.6 na mg/kg ww 

Organometals               
Monobutyltin as ion 4/20 20 0.58 J 1.0 J 0.77 1.5 µg/kg ww 
Dibutyltin as ion 18/20 90 0.53 J 4.0  1.7 1.5 µg/kg ww 
Tributyltin as ion 15/20 75 3.1  9.9 J 4.7 1.5 – 2.1 µg/kg ww 
Tetrabutyltin as ion 0/20 0 nd nd 0.75 1.5 µg/kg ww 

PAHs               
2-Chloronaphthalene 0/21 0 nd nd 220 290 – 580 µg/kg ww 
2-Methylnaphthalene 21/21 100 1.6  10  3.8 na µg/kg ww 
Acenaphthene 21/21 100 3.5  22  8.2 na µg/kg ww 
Acenaphthylene 21/21 100 0.56  2.8  1.7 na µg/kg ww 
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Anthracene 21/21 100 0.89  9.0  3.5 na µg/kg ww 
Benzo(a)anthracene 17/21 81 0.35 J 3.6  1.5 0.50 µg/kg ww 
Benzo(a)pyrene 14/21 67 0.49 J 1.8  0.97 0.50 – 0.72 µg/kg ww 
Benzo(b)fluoranthene 17/21 81 0.33 J 3.1  1.5 0.50 – 0.72 µg/kg ww 
Benzo(g,h,i)perylene 17/21 81 0.21 J 1.2  0.63 0.50 – 0.72 µg/kg ww 
Benzo(k)fluoranthene 17/21 81 0.25 J 2.7  1.3 0.50 – 0.72 µg/kg ww 
Total benzofluoranthenes   17/21 81 0.58 J 5.2  2.7 nc µg/kg ww 
Chrysene 17/21 81 0.65 J 9.0  2.4 0.50 µg/kg ww 
Dibenzo(a,h)anthracene 7/21 33 0.12 J 0.45 J 0.28 0.50 – 0.72 µg/kg ww 
Dibenzofuran 21/21 100 1.6  9.5  3.8 na µg/kg ww 
Fluoranthene 21/21 100 2.3  11  4.9 na µg/kg ww 
Fluorene 21/21 100 1.2  6.3  2.9 na µg/kg ww 
Indeno(1,2,3-cd)pyrene 17/21 81 0.16 J 1.4  0.66 0.50 – 0.72 µg/kg ww 
Naphthalene 17/21 81 2.6  12  5.2 4.8 – 7.8 µg/kg ww 
Phenanthrene 21/21 100 1.9  13  4.2 na µg/kg ww 
Pyrene 21/21 100 1.2  7.7  3.1 na µg/kg ww 
Total HPAH   21/21 100 3.8  35 J 17 nc µg/kg ww 
Total LPAH   21/21 100 11.3  54  25 nc µg/kg ww 
Carcinogenic PAHs – Mammal 18/21 86 0.45 J 2.8  1.6 0.45 µg/kg ww 
Total PAH   21/21 100 21.8 J 83  42 nc µg/kg ww 

Phthalates               
Bis(2-ethylhexyl)phthalate 0/21 0 nd nd 760 66 – 3,600 µg/kg ww 
Butyl benzyl phthalate 3/21 14 560 J 650  460 290 – 1,200 µg/kg ww 
Diethyl phthalate 4/21 19 100 J 110 J 420 570 – 1,200 µg/kg ww 
Dimethyl phthalate 0/21 0 nd nd 220 290 – 580 µg/kg ww 
Di-n-butyl phthalate 0/21 0 nd nd 380 290 – 1,200 µg/kg ww 
Di-n-octyl phthalate 0/21 0 nd nd 940 290 – 2,900 µg/kg ww 

Other SVOCs               
1,2,4-Trichlorobenzene 0/21 0 nd nd 220 290 – 580 µg/kg ww 
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1,2-Dichlorobenzene 0/21 0 nd nd 220 290 – 580 µg/kg ww 
1,3-Dichlorobenzene 0/21 0 nd nd 220 290 – 580 µg/kg ww 
1,4-Dichlorobenzene 0/21 0 nd nd 220 290 – 580 µg/kg ww 
2,4,5-Trichlorophenol 0/21 0 nd nd 980 570 – 2,900 µg/kg ww 
2,4,6-Trichlorophenol 0/21 0 nd nd 980 570 – 2,900 µg/kg ww 
2,4-Dichlorophenol 0/21 0 nd nd 450 570 – 1,200 µg/kg ww 
2,4-Dimethylphenol 0/21 0 nd nd 450 570 – 1,200 µg/kg ww 
2,4-Dinitrophenol 0/21 0 nd nd 4,500 5,700 – 12,000 µg/kg ww 
2,4-Dinitrotoluene 0/21 0 nd nd 540 570 – 1,500 µg/kg ww 
2,6-Dinitrotoluene 0/21 0 nd nd 500 290 – 1,500 µg/kg ww 
2-Chlorophenol 0/21 0 nd nd 450 570 – 1,200 µg/kg ww 
2-Methylphenol 0/21 0 nd nd 450 570 – 1,200 µg/kg ww 
2-Nitroaniline 0/21 0 nd nd 1,100 1,500 – 2,900 µg/kg ww 
2-Nitrophenol 0/21 0 nd nd 940 290 – 2,900 µg/kg ww 
3,3'-Dichlorobenzidine 0/21 0 nd nd 11,000 15,000 – 29,000 µg/kg ww 
3-Nitroaniline 0/21 0 nd nd 2,200 2,900 – 5,800 µg/kg ww 
4,6-Dinitro-o-cresol 0/21 0 nd nd 2,200 2,900 – 5,800 µg/kg ww 
4-Bromophenyl phenyl ether 0/21 0 nd nd 220 290 – 580 µg/kg ww 
4-Chloro-3-methylphenol 0/21 0 nd nd 1,100 1,500 – 2,900 µg/kg ww 
4-Chloroaniline 0/21 0 nd nd 1,100 1,500 – 2,900 µg/kg ww 
4-Chlorophenyl phenyl ether 0/21 0 nd nd 220 290 – 580 µg/kg ww 
4-Methylphenol 0/21 0 nd nd 450 570 – 1,200 µg/kg ww 
4-Nitroaniline 0/21 0 nd nd 1,300 1,500 – 2,900 µg/kg ww 
4-Nitrophenol 0/21 0 nd nd 2,200 2,900 – 5,800 µg/kg ww 
Aniline 0/21 0 nd nd 4,500 5,700 – 12,000 µg/kg ww 
Benzidine 0/11 0 nd nd 26,000 50,000 – 72,000 µg/kg ww 
Benzoic acid 14/21 67 1,900 J 6,500 J 4,200 5,700 – 5,800 µg/kg ww 
Benzyl alcohol 11/21 52 79 J 610  220 570 – 580 µg/kg ww 
bis(2-chloroethoxy)methane 0/21 0 nd nd 330 290 – 1,500 µg/kg ww 
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bis(2-chloroethyl)ether 0/21 0 nd nd 250 290 – 580 µg/kg ww 
bis(2-chloroisopropyl)ether 0/21 0 nd nd 220 290 – 580 µg/kg ww 
Carbazole 0/21 0 nd nd 1,100 1,500 – 2,900 µg/kg ww 
Hexachlorobenzene 4/21 19 4.4 JN 6.6 JN 4.6 7.2 – 10 µg/kg ww 
Hexachlorobutadiene 0/21 0 nd nd 220 290 – 580 µg/kg ww 
Hexachlorocyclopentadiene 0/21 0 nd nd 31,000 50,000 – 72,000 µg/kg ww 
Hexachloroethane 0/21 0 nd nd 220 290 – 580 µg/kg ww 
Isophorone 0/21 0 nd nd 220 290 – 580 µg/kg ww 
Nitrobenzene 0/21 0 nd nd 220 290 – 580 µg/kg ww 
N-Nitrosodimethylamine 0/21 0 nd nd 1,500 1,500 – 5,800 µg/kg ww 
N-Nitroso-di-n-propylamine 1/21 5 270 JN 270 JN 220 290 – 580 µg/kg ww 
N-Nitrosodiphenylamine 0/21 0 nd nd 220 290 – 580 µg/kg ww 
Pentachlorophenol 5/21 24 1.1 J 1,600 J 700 3.3 – 2,900 µg/kg ww 
Phenol 0/21 0 nd nd 560 710 – 1,500 µg/kg ww 

Polychlorinated biphenyls               
PCB-001 3/10 30 12.4 J 27.8 J 11.0 9.65 – 23.1 ng/kg ww 
PCB-002 4/10 40 2.35 J 4.12 J 2.02 2.42 – 3.58 ng/kg ww 
PCB-003 3/10 30 3.81 J 6.90 J 2.93 2.83 – 5.63 ng/kg ww 
PCB-004 10/10 100 150  1,020  419 na ng/kg ww 
PCB-005 8/10 80 6.69 J 34.1  13.6 7.00 – 11.6 ng/kg ww 
PCB-006 10/10 100 158  719  379 na ng/kg ww 
PCB-007 10/10 100 19.7 J 80.6  36.1 na ng/kg ww 
PCB-008 10/10 100 488  2,570  1,010 na ng/kg ww 
PCB-009 10/10 100 28.8 J 167  64.8 na ng/kg ww 
PCB-010 9/10 90 12.6 J 56.5  23.5 10.4 ng/kg ww 
PCB-011 2/10 20 10.1 J 263  30.8 4.03 – 11.9 ng/kg ww 
PCB-012 4/10 40 11.7 CJ 24.0 CJ 12.5 11.6 – 28.8 ng/kg ww 
PCB-013 4/10 40 C12 C12 nc na ng/kg ww 
PCB-014 0/10 0 nd nd 3.88 3.91 – 11.0 ng/kg ww 
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PCB-015 5/10 50 65.7  390  95.0 14.6 – 96.2 ng/kg ww 
PCB-016 10/10 100 767  3,780  1,540 na ng/kg ww 
PCB-017 10/10 100 2,130  8,700  3,820 na ng/kg ww 
PCB-018 10/10 100 3,610 C 14,700 C 6,670 na ng/kg ww 
PCB-019 10/10 100 356  1,440  676 na ng/kg ww 
PCB-020 10/10 100 8,660 C 42,700 C 19,100 na ng/kg ww 
PCB-021 10/10 100 1,700 C 9,010 C 4,330 na ng/kg ww 
PCB-022 10/10 100 1,520  8,300  3,570 na ng/kg ww 
PCB-023 4/10 40 6.27 J 32.8  10.9 8.20 – 17.4 ng/kg ww 
PCB-024 10/10 100 48.0  232  100 na ng/kg ww 
PCB-025 10/10 100 582  1,940  1,390 na ng/kg ww 
PCB-026 10/10 100 1,820 C 5,770 C 3,900 na ng/kg ww 
PCB-027 10/10 100 547  1,660  910 na ng/kg ww 
PCB-028 10/10 100 C20 C20 nc na ng/kg ww 
PCB-029 10/10 100 C26 C26 nc na ng/kg ww 
PCB-030 10/10 100 C18 C18 nc na ng/kg ww 
PCB-031 10/10 100 4,620  24,500  10,400 na ng/kg ww 
PCB-032 10/10 100 1,470  7,210  3,190 na ng/kg ww 
PCB-033 10/10 100 C21 C21 nc na ng/kg ww 
PCB-034 10/10 100 52.9  155  93.6 na ng/kg ww 
PCB-035 0/10 0 nd nd 4.99 2.24 – 19.0 ng/kg ww 
PCB-036 0/10 0 nd nd 4.42 2.00 – 16.7 ng/kg ww 
PCB-037 10/10 100 376  2,450  749 na ng/kg ww 
PCB-038 10/10 100 21.2 J 75.4  46.2 na ng/kg ww 
PCB-039 7/10 70 65.8  193  94.9 4.57 – 7.49 ng/kg ww 
PCB-040 10/10 100 7,660 C 22,100 C 12,900 na ng/kg ww 
PCB-041 10/10 100 C40 C40 nc na ng/kg ww 
PCB-042 10/10 100 4,760  15,300  8,920 na ng/kg ww 
PCB-043 10/10 100 840  2,540  1,590 na ng/kg ww 



Table E.6.3-9, cont. Summary statistics for English sole, whole body  

Lower
 Duwamish

 Waterway
 Group

 

Port  of Seattle  /  Ci ty  of Seattle  /  King County /  The Boeing Company  
 

FINAL 
LDW RI: Appendix E 

July 9, 2010 
 Page 309 

 

 CHEMICAL 

DETECTION FREQUENCY CONCENTRATION 

RATIO % 
MINIMUM 
DETECT 

MAXIMUM 
DETECT 

CALCULATED 
MEAN 

RL OR  
RANGE OF RLS UNIT 

PCB-044 10/10 100 18,100 C 48,500 C 30,500 na ng/kg ww 
PCB-045 10/10 100 2,530 C 7,710 C 4,330 na ng/kg ww 
PCB-046 10/10 100 393  1,330  722 na ng/kg ww 
PCB-047 10/10 100 C44 C44 nc na ng/kg ww 
PCB-048 10/10 100 2,620  8,050  4,950 na ng/kg ww 
PCB-049 10/10 100 23,000 C 49,200 C 35,100 na ng/kg ww 
PCB-050 10/10 100 2,720 C 6,750 C 4,130 na ng/kg ww 
PCB-051 10/10 100 C45 C45 nc na ng/kg ww 
PCB-052 10/10 100 37,000  75,200  56,500 na ng/kg ww 
PCB-053 10/10 100 C50 C50 nc na ng/kg ww 
PCB-054 10/10 100 33.7  115  60.4 na ng/kg ww 
PCB-055 5/10 50 271  771  268 20.8 – 118 ng/kg ww 
PCB-056 10/10 100 2,590  10,600  5,800 na ng/kg ww 
PCB-057 10/10 100 104  334  250 na ng/kg ww 
PCB-058 9/10 90 75.0  245  145 65.2 ng/kg ww 
PCB-059 10/10 100 2,520 C 6,040 C 4,060 na ng/kg ww 
PCB-060 10/10 100 3,690  16,100  8,470 na ng/kg ww 
PCB-061 10/10 100 31,600 C 98,300 C 59,000 na ng/kg ww 
PCB-062 10/10 100 C59 C59 nc na ng/kg ww 
PCB-063 10/10 100 1,030  2,940  1,870 na ng/kg ww 
PCB-064 10/10 100 8,440  27,100  16,100 na ng/kg ww 
PCB-065 10/10 100 C44 C44 nc na ng/kg ww 
PCB-066 10/10 100 21,300  61,800  40,100 na ng/kg ww 
PCB-067 9/10 90 339  1,170  642 18.2 ng/kg ww 
PCB-068 10/10 100 192  562  377 na ng/kg ww 
PCB-069 10/10 100 C49 C49 nc na ng/kg ww 
PCB-070 10/10 100 C61 C61 nc na ng/kg ww 
PCB-071 10/10 100 C40 C40 nc na ng/kg ww 
PCB-072 10/10 100 402  1,100  768 na ng/kg ww 
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PCB-073 2/10 20 454  496  96.2 0.396 – 4.99 ng/kg ww 
PCB-074 10/10 100 C61 C61 nc na ng/kg ww 
PCB-075 10/10 100 C59 C59 nc na ng/kg ww 
PCB-076 10/10 100 C61 C61 nc na ng/kg ww 
PCB-077 10/10 100 419  2,070  1,080 na ng/kg ww 
PCB-078 0/10 0 nd nd 24.3 21.0 – 121 ng/kg ww 
PCB-079 10/10 100 542  1,420  896 na ng/kg ww 
PCB-080 0/10 0 nd nd 21.4 18.1 – 108 ng/kg ww 
PCB-081 10/10 100 41.7  165  87.9 na ng/kg ww 
PCB-082 10/10 100 3,360  8,930  6,160 na ng/kg ww 
PCB-083 10/10 100 48,800 C 115,000 C 74,900 na ng/kg ww 
PCB-084 10/10 100 7,900  16,600  12,000 na ng/kg ww 
PCB-085 10/10 100 10,700 C 25,500 C 17,700 na ng/kg ww 
PCB-086 10/10 100 36,200 C 88,400 C 58,600 na ng/kg ww 
PCB-087 10/10 100 C86 C86 nc na ng/kg ww 
PCB-088 10/10 100 9,540 C 22,000 C 14,400 na ng/kg ww 
PCB-089 10/10 100 323  771  518 na ng/kg ww 
PCB-090 10/10 100 81,100 C 199,000 C 132,000 na ng/kg ww 
PCB-091 10/10 100 C88 C88 nc na ng/kg ww 
PCB-092 10/10 100 16,000  32,600  22,900 na ng/kg ww 
PCB-093 10/10 100 44,000 C 87,600 C 63,500 na ng/kg ww 
PCB-094 10/10 100 202  449  285 na ng/kg ww 
PCB-095 10/10 100 C93 C93 nc na ng/kg ww 
PCB-096 10/10 100 262  514  373 na ng/kg ww 
PCB-097 10/10 100 C86 C86 nc na ng/kg ww 
PCB-098 10/10 100 C93 C93 nc na ng/kg ww 
PCB-099 10/10 100 C83 C83 nc na ng/kg ww 
PCB-100 10/10 100 C93 C93 nc na ng/kg ww 
PCB-101 10/10 100 C90 C90 nc na ng/kg ww 
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PCB-102 10/10 100 C93 C93 nc na ng/kg ww 
PCB-103 10/10 100 1,260  3,240  1,920 na ng/kg ww 
PCB-104 10/10 100 11.6  32.6  19.2 na ng/kg ww 
PCB-105 10/10 100 17,000  49,200  31,900 na ng/kg ww 
PCB-106 0/10 0 nd nd 26.1 11.9 – 157 ng/kg ww 
PCB-107 10/10 100 1,710 C 4,330 C 2,680 na ng/kg ww 
PCB-108 10/10 100 C86 C86 nc na ng/kg ww 
PCB-109 10/10 100 4,590  11,300  7,190 na ng/kg ww 
PCB-110 10/10 100 67,200 C 153,000 C 101,000 na ng/kg ww 
PCB-111 10/10 100 51.2  135  79.2 na ng/kg ww 
PCB-112 0/10 0 nd nd 7.46 5.22 – 46.4 ng/kg ww 
PCB-113 10/10 100 C90 C90 nc na ng/kg ww 
PCB-114 10/10 100 1,200  3,620  2,130 na ng/kg ww 
PCB-115 10/10 100 C110 C110 nc na ng/kg ww 
PCB-116 10/10 100 C85 C85 nc na ng/kg ww 
PCB-117 10/10 100 C85 C85 nc na ng/kg ww 
PCB-118 10/10 100 58,200  159,000 J 101,000 na ng/kg ww 
PCB-119 10/10 100 C86 C86 nc na ng/kg ww 
PCB-120 10/10 100 363  958  571 na ng/kg ww 
PCB-121 9/10 90 28.0 J 97.8  45.3 47.4 ng/kg ww 
PCB-122 8/10 80 274  744  347 45.1 – 159 ng/kg ww 
PCB-123 10/10 100 934  2,430  1,690 na ng/kg ww 
PCB-124 10/10 100 C107 C107 nc na ng/kg ww 
PCB-125 10/10 100 C86 C86 nc na ng/kg ww 
PCB-126 10/10 100 59.5  192  133 na ng/kg ww 
PCB-127 7/10 70 148  296  162 55.0 – 175 ng/kg ww 
PCB-128 10/10 100 10,100 C 26,500 C 17,700 na ng/kg ww 
PCB-129 10/10 100 103,000 C 284,000 C 180,000 na ng/kg ww 
PCB-130 10/10 100 4,990  13,500  8,600 na ng/kg ww 
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PCB-131 10/10 100 722  1,840  1,170 na ng/kg ww 
PCB-132 10/10 100 23,000  51,300  33,200 na ng/kg ww 
PCB-133 10/10 100 1,840  4,760  2,900 na ng/kg ww 
PCB-134 10/10 100 3,890 C 9,970 C 6,120 na ng/kg ww 
PCB-135 10/10 100 33,600 C 80,600 C 54,400 na ng/kg ww 
PCB-136 10/10 100 9,600  22,900  14,300 na ng/kg ww 
PCB-137 10/10 100 3,530  9,130  5,770 na ng/kg ww 
PCB-138 10/10 100 C129 C129 nc na ng/kg ww 
PCB-139 10/10 100 1,830 C 4,700 C 2,900 na ng/kg ww 
PCB-140 10/10 100 C139 C139 nc na ng/kg ww 
PCB-141 10/10 100 15,000  45,700  26,500 na ng/kg ww 
PCB-142 0/10 0 nd nd 28.8 16.6 – 127 ng/kg ww 
PCB-143 10/10 100 C134 C134 nc na ng/kg ww 
PCB-144 10/10 100 4,590  11,200  7,610 na ng/kg ww 
PCB-145 10/10 100 19.3 J 76.8  41.4 na ng/kg ww 
PCB-146 10/10 100 15,700  43,600  28,300 na ng/kg ww 
PCB-147 10/10 100 80,100 C 188,000 C 122,000 na ng/kg ww 
PCB-148 10/10 100 227  651  385 na ng/kg ww 
PCB-149 10/10 100 C147 C147 nc na ng/kg ww 
PCB-150 10/10 100 218  603  341 na ng/kg ww 
PCB-151 10/10 100 C135 C135 nc na ng/kg ww 
PCB-152 10/10 100 55.5  118  79.3 na ng/kg ww 
PCB-153 10/10 100 121,000 C 307,000 C 201,000 na ng/kg ww 
PCB-154 10/10 100 C135 C135 nc na ng/kg ww 
PCB-155 10/10 100 12.9 J 57.4  24.6 na ng/kg ww 
PCB-156 10/10 100 8,850 C 24,300 C 14,800 na ng/kg ww 
PCB-157 10/10 100 C156 C156 nc na ng/kg ww 
PCB-158 10/10 100 8,970  23,900  14,900 na ng/kg ww 
PCB-159 10/10 100 714  2,000  1,220 na ng/kg ww 
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PCB-160 10/10 100 C129 C129 nc na ng/kg ww 
PCB-161 0/10 0 nd nd 19.6 11.7 – 88.0 ng/kg ww 
PCB-162 10/10 100 247  555  391 na ng/kg ww 
PCB-163 10/10 100 C129 C129 nc na ng/kg ww 
PCB-164 10/10 100 5,120  14,100  8,740 na ng/kg ww 
PCB-165 8/10 80 57.1  136  75.7 86.2 – 98.7 ng/kg ww 
PCB-166 10/10 100 C128 C128 nc na ng/kg ww 
PCB-167 10/10 100 3,600  9,910  6,090 na ng/kg ww 
PCB-168 10/10 100 C153 C153 nc na ng/kg ww 
PCB-169 6/10 60 3.17 J 7.13  7.72 2.58 – 84.5 ng/kg ww 
PCB-170 10/10 100 17,700  47,100  30,900 na ng/kg ww 
PCB-171 10/10 100 5,980 C 16,400 C 10,600 na ng/kg ww 
PCB-172 10/10 100 3,110  9,330  5,780 na ng/kg ww 
PCB-173 10/10 100 C171 C171 nc na ng/kg ww 
PCB-174 10/10 100 14,100  39,800  24,600 na ng/kg ww 
PCB-175 10/10 100 833  2,190  1,460 na ng/kg ww 
PCB-176 10/10 100 2,520  6,340  4,240 na ng/kg ww 
PCB-177 10/10 100 10,800  29,600  20,200 na ng/kg ww 
PCB-178 10/10 100 4,810  12,700  8,340 na ng/kg ww 
PCB-179 10/10 100 8,460  21,900  13,900 na ng/kg ww 
PCB-180 10/10 100 51,900 C 139,000 C 84,600 na ng/kg ww 
PCB-181 10/10 100 151  488  274 na ng/kg ww 
PCB-182 10/10 100 185  904  392 na ng/kg ww 
PCB-183 10/10 100 17,500 C 50,300 C 30,900 na ng/kg ww 
PCB-184 10/10 100 16.7  46.8  26.3 na ng/kg ww 
PCB-185 10/10 100 C183 C183 nc na ng/kg ww 
PCB-186 0/10 0 nd nd 1.51 1.45 – 5.74 ng/kg ww 
PCB-187 10/10 100 32,900  89,800  56,900 na ng/kg ww 
PCB-188 10/10 100 57.2  201  94.0 na ng/kg ww 
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PCB-189 10/10 100 555  1,370  953 na ng/kg ww 
PCB-190 10/10 100 4,440  14,200  8,420 na ng/kg ww 
PCB-191 10/10 100 970  3,000  1,680 na ng/kg ww 
PCB-192 0/10 0 nd nd 1.75 1.70 – 6.68 ng/kg ww 
PCB-193 10/10 100 C180 C180 nc na ng/kg ww 
PCB-194 10/10 100 6,310  19,900  11,300 na ng/kg ww 
PCB-195 10/10 100 2,580  7,300  4,680 na ng/kg ww 
PCB-196 10/10 100 4,140  11,900  7,270 na ng/kg ww 
PCB-197 10/10 100 1,050 C 3,410 C 1,890 na ng/kg ww 
PCB-198 10/10 100 7,980 C 25,900 C 14,500 na ng/kg ww 
PCB-199 10/10 100 C198 C198 nc na ng/kg ww 
PCB-200 10/10 100 C197 C197 nc na ng/kg ww 
PCB-201 10/10 100 1,020  3,640  1,850 na ng/kg ww 
PCB-202 10/10 100 1,850  7,330  3,430 na ng/kg ww 
PCB-203 10/10 100 5,810  18,600  10,600 na ng/kg ww 
PCB-204 9/10 90 2.64 J 8.27 J 4.21 0.257 ng/kg ww 
PCB-205 10/10 100 383  1,150  671 na ng/kg ww 
PCB-206 10/10 100 1,200  7,680  2,900 na ng/kg ww 
PCB-207 10/10 100 172  979  364 na ng/kg ww 
PCB-208 10/10 100 330  2,150  784 na ng/kg ww 
PCB-209 10/10 100 149  1,050  398 na ng/kg ww 
Total PCB congeners 10/10 100 1,361,000 J 3,214,000 J 2,140,000 nc ng/kg ww 
Aroclor-1016 0/42 0 nd nd 46 10 – 160 µg/kg ww 
Aroclor-1221 0/42 0 nd nd 68 20 – 290 µg/kg ww 
Aroclor-1232 0/42 0 nd nd 47 10 – 160 µg/kg ww 
Aroclor-1242 0/42 0 nd nd 46 10 – 160 µg/kg ww 
Aroclor-1248 21/42 50 230  1,200  330 60 – 160 µg/kg ww 
Aroclor-1254 42/42 100 380 M 1,900  1,100 na µg/kg ww 
Aroclor-1260 42/42 100 220 M 1,900  890 na µg/kg ww 
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Total PCBs  a 42/42 100 610 M 4,700  2,300 nc µg/kg ww 
PCB TEQ – Bird 10/10 100 43.00  146.0  81.8 na ng/kg ww 
PCB TEQ – Fish 10/10 100 0.8730  2.420 J 1.61 na ng/kg ww 
PCB TEQ – Mammal 10/10 100 10.30  27.1 J 18.4 na ng/kg ww 

Pesticides               
2,4'-DDD 0/21 0 nd nd 8.7 6.2 – 88 µg/kg ww 
2,4'-DDE 0/21 0 nd nd 4.4 2.9 – 18 µg/kg ww 
2,4'-DDT 21/21 100 54 JN 130 JN 87 na µg/kg ww 
4,4'-DDD 21/21 100 6.7 JN 20 JN 11 na µg/kg ww 
4,4'-DDE 19/21 90 7.7 JN 20 JN 13 12 – 14 µg/kg ww 
4,4'-DDT 21/21 100 42 JN 110 JN 73 na µg/kg ww 
Total DDTs   21/21 100 113 JN 280 JN 180 nc µg/kg ww 
Aldrin 1/21 5 6.2 JN 6.2 JN 4.3 7.2 – 10 µg/kg ww 
Dieldrin 0/21 0 nd nd 4.1 2.0 – 10 µg/kg ww 
Total aldrin/dieldrin 1/21 5 6.2 JN 6.2 JN 4.3 nc µg/kg ww 
alpha-BHC 0/21 0 nd nd 4.1 1.0 – 10 µg/kg ww 
beta-BHC 8/21 38 4.0 JN 8.4 JN 4.7 7.2 – 10 µg/kg ww 
gamma-BHC 2/21 10 2.3 JN 4.3 JN 4.2 7.2 – 10 µg/kg ww 
delta-BHC 0/21 0 nd nd 4.1 1.0 – 10 µg/kg ww 
alpha-Chlordane 7/21 33 3.8 JN 6.6 JN 4.4 1.0 – 10 µg/kg ww 
gamma-Chlordane 20/21 95 22 JN 53 JN 36 56 µg/kg ww 
alpha-Endosulfan 13/21 62 2.1 JN 6.6 JN 4.0 7.2 – 10 µg/kg ww 
beta-Endosulfan 4/21 19 6.5 JN 18 JN 5.7 7.2 – 10 µg/kg ww 
Endosulfan sulfate 0/21 0 nd nd 4.1 1.0 – 10 µg/kg ww 
Endrin 2/21 10 2.8 JN 14 JN 4.6 1.7 – 12 µg/kg ww 
Endrin aldehyde 1/21 5 5.5 JN 5.5 JN 4.2 1.3 – 10 µg/kg ww 
Endrin ketone 0/21 0 nd nd 4.1 1.9 – 10 µg/kg ww 
Heptachlor 2/21 10 5.7 JN 6.8 JN 4.2 1.0 – 10 µg/kg ww 
Heptachlor epoxide 12/21 57 12 JN 45 JN 18 7.2 – 10 µg/kg ww 
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Methoxychlor 0/21 0 nd nd 4.4 1.0 – 23 µg/kg ww 
Mirex 0/21 0 nd nd 4.1 1.0 – 10 µg/kg ww 
Toxaphene 0/21 0 nd nd 560 370 – 1,800 µg/kg ww 
Total chlordane 21/21 100 6.6 JN 59 JN 37 nc µg/kg ww 

Conventional parameters               
Total solidsa 42/42 100 20.99  28.96 M 25.1 na % ww 
Lipida 42/42 100 2.6  8.7  5.5 na % ww 

a Samples include 32 whole-body samples and 10 calculated “whole-body” samples. Concentrations in “whole-body” samples were estimated using results from 
separate analyses of fillet and remainder composite samples (i.e., all remaining tissue and fluids after fillets were removed from the specimens). The 
estimated English sole “whole-body” concentrations were based on the relative weights and total PCB concentrations in skin-on fillet and remainder tissues 
collected in 2005. 

Note:  data for six English sole whole body composite samples collected by King County in 2006 are not included in this table. 
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Table E.6.3-10. Summary statistics for transplanted mussels, edible meat 

CHEMICAL 

DETECTION FREQUENCY CONCENTRATION 

RATIO % 
MINIMUM 
DETECT 

MAXIMUM 
DETECT 

CALCULATED 
MEAN 

RL OR RANGE 
OF RLS UNIT 

Metals and trace elements               
Antimony 0/34 0 nd nd 0.01 0.02 mg/kg ww 
Arsenic 35/35 100 0.573  1.42  0.791 na mg/kg ww 
Cadmium 35/35 100 0.231  0.781  0.379 na mg/kg ww 
Chromium 33/35 94 0.059  0.305  0.1 0.05 mg/kg ww 
Cobalt 15/15 100 0.030  0.0784  0.047 na mg/kg ww 
Copper 35/35 100 0.513  2.08  1.13 na mg/kg ww 
Lead 35/35 100 0.043  0.288  0.13 na mg/kg ww 
Mercury 35/35 100 0.0051  0.0088  0.0066 na mg/kg ww 
Molybdenum 15/15 100 0.057  0.116  0.082 na mg/kg ww 
Nickel 35/35 100 0.0820  0.289  0.158 na mg/kg ww 
Silver 7/35 20 0.013  0.032  0.009 0.01 – 0.012 mg/kg ww 
Vanadium 10/10 100 0.119  0.281  0.195 na mg/kg ww 
Zinc 35/35 100 4.78  20.6  9.71 na mg/kg ww 

Organometals               
Monobutyltin as ion 6/14 43 1.75 J 4.71 J 1.82 1.74 µg/kg ww 
Dibutyltin as ion 12/14 86 2.56  5.30  3.17 2.87 – 3.42 µg/kg ww 
Tributyltin as ion 32/32 100 9.35  36.9  19.6 na µg/kg ww 

PAHs               
2-Chloronaphthalene 0/34 0 nd nd 8.6 16 – 26 µg/kg ww 
2-Methylnaphthalene 0/34 0 nd nd 20 43 – 70 µg/kg ww 
Acenaphthene 0/34 0 nd nd 5.9 11 – 18 µg/kg ww 
Acenaphthylene 0/34 0 nd nd 8.6 16 – 26 µg/kg ww 
Anthracene 0/34 0 nd nd 8.6 16 – 26 µg/kg ww 
Benzo(a)anthracene 13/34 38 20  39.3  17 16 – 26 µg/kg ww 
Benzo(a)pyrene 0/34 0 nd nd 10 27 – 44 µg/kg ww 
Benzo(b)fluoranthene 8/34 24 43  62  30 43 – 70 µg/kg ww 
Benzo(g,h,i)perylene 0/34 0 nd nd 10 27 – 44 µg/kg ww 
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CHEMICAL 

DETECTION FREQUENCY CONCENTRATION 

RATIO % 
MINIMUM 
DETECT 

MAXIMUM 
DETECT 

CALCULATED 
MEAN 

RL OR RANGE 
OF RLS UNIT 

Benzo(k)fluoranthene 0/34 0 nd nd 20 43 – 70 µg/kg ww 
Total benzofluoranthenes 8/34 24 43  62  30 nc µg/kg ww 
Chrysene 14/34 41 32.2  58.0  24 16 – 26 µg/kg ww 
Dibenzo(a,h)anthracene 0/34 0 nd nd 20 43 – 70 µg/kg ww 
Dibenzofuran 0/34 0 nd nd 10 27 – 44 µg/kg ww 
Fluoranthene 23/34 68 16  123  45 16 – 26 µg/kg ww 
Fluorene 0/34 0 nd nd 8.6 16 – 26 µg/kg ww 
Indeno(1,2,3-cd)pyrene 0/34 0 nd nd 10 27 – 44 µg/kg ww 
Naphthalene 0/34 0 nd nd 20 43 – 70 µg/kg ww 
Phenanthrene 10/34 29 16  24  12 16 – 26 µg/kg ww 
Pyrene 15/34 44 30.0  122  40 16 – 26 µg/kg ww 
Total HPAH  24/34 71 16  351  100 nc µg/kg ww 
Total LPAH  10/34 29 16  24  20 nc µg/kg ww 

Carcinogenic PAHs – Mammal 16/34 47 29  35  20 29 – 47 µg/kg ww 

Total PAH 24/34 71 16  373  100 nc µg/kg ww 
Phthalates               

Bis(2-ethylhexyl)phthalate 0/34 0 nd nd 8.6 16 – 26 µg/kg ww 
Butyl benzyl phthalate 0/34 0 nd nd 8.6 16 – 26 µg/kg ww 
Diethyl phthalate 0/34 0 nd nd 10 27 – 44 µg/kg ww 
Dimethyl phthalate 0/34 0 nd nd 5.9 11 – 18 µg/kg ww 
Di-n-butyl phthalate 1/34 3 59  59  20 27 – 44 µg/kg ww 
Di-n-octyl phthalate 0/34 0 nd nd 8.6 16 – 26 µg/kg ww 

Other SVOCs               
1,2,4-Trichlorobenzene 0/34 0 nd nd 8.6 16 – 26 µg/kg ww 
1,2-Dichlorobenzene 0/34 0 nd nd 8.6 16 – 26 µg/kg ww 
1,2-Diphenylhydrazine 0/34 0 nd nd 28 53 – 88 µg/kg ww 
1,3-Dichlorobenzene 0/34 0 nd nd 8.6 16 – 26 µg/kg ww 
1,4-Dichlorobenzene 0/34 0 nd nd 8.6 16 – 26 µg/kg ww 
2,4,5-Trichlorophenol 0/34 0 nd nd 59 110 – 180 µg/kg ww 
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CHEMICAL 

DETECTION FREQUENCY CONCENTRATION 

RATIO % 
MINIMUM 
DETECT 

MAXIMUM 
DETECT 

CALCULATED 
MEAN 

RL OR RANGE 
OF RLS UNIT 

2,4,6-Trichlorophenol 0/34 0 nd nd 59 110 – 180 µg/kg ww 
2,4-Dichlorophenol 0/34 0 nd nd 10 27 – 44 µg/kg ww 
2,4-Dimethylphenol 0/34 0 nd nd 10 27 – 44 µg/kg ww 
2,4-Dinitrophenol 0/34 0 nd nd 28 53 – 88 µg/kg ww 
2,4-Dinitrotoluene 0/34 0 nd nd 5.9 11 – 18 µg/kg ww 
2,6-Dinitrotoluene 0/34 0 nd nd 5.9 11 – 18 µg/kg ww 
2-Chlorophenol 0/34 0 nd nd 28 53 – 88 µg/kg ww 
2-Methylphenol 29/34 85 29  178  80 27 – 41 µg/kg ww 
2-Nitroaniline 0/34 0 nd nd 59 110 – 180 µg/kg ww 
2-Nitrophenol 0/34 0 nd nd 10 27 – 44 µg/kg ww 
3,3'-Dichlorobenzidine 0/1 0 nd nd 20 30 – 30 µg/kg ww 
3-Nitroaniline 0/10 0 nd nd 56 110 – 120 µg/kg ww 
4,6-Dinitro-o-cresol 0/34 0 nd nd 28 53 – 88 µg/kg ww 
4-Bromophenyl phenyl ether 0/34 0 nd nd 5.9 11 – 18 µg/kg ww 
4-Chloro-3-methylphenol 0/34 0 nd nd 28 53 – 88 µg/kg ww 
4-Chloroaniline 0/1 0 nd nd 30 59 – 59 µg/kg ww 
4-Chlorophenyl phenyl ether 0/34 0 nd nd 8.6 16 – 26 µg/kg ww 
4-Methylphenol 2/34 6 27  172  20 27 – 44 µg/kg ww 
4-Nitroaniline 0/4 0 nd nd 56 110 – 120 µg/kg ww 
4-Nitrophenol 0/34 0 nd nd 28 53 – 88 µg/kg ww 
Aniline 0/16 0 nd nd 27 53 – 59 µg/kg ww 
Benzidine 0/1 0 nd nd 360 710 µg/kg ww 
Benzoic acid 34/34 100 659  11,900  3,080 na µg/kg ww 
Benzyl alcohol 5/34 15 85.8  3,450  200 27 – 44 µg/kg ww 
bis(2-chloroethoxy)methane 0/34 0 nd nd 10 27 – 44 µg/kg ww 
bis(2-chloroethyl)ether 0/34 0 nd nd 8.6 16 – 26 µg/kg ww 
bis(2-chloroisopropyl)ether 0/34 0 nd nd 28 53 – 88 µg/kg ww 
Caffeine 0/34 0 nd nd 2.8 5.3 – 8.8 µg/kg ww 
Carbazole 0/34 0 nd nd 10 27 – 44 µg/kg ww 
Coprostanol 0/34 0 nd nd 59 110 – 180 µg/kg ww 
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CHEMICAL 

DETECTION FREQUENCY CONCENTRATION 

RATIO % 
MINIMUM 
DETECT 

MAXIMUM 
DETECT 

CALCULATED 
MEAN 

RL OR RANGE 
OF RLS UNIT 

Hexachlorobenzene 0/34 0 nd nd 8.6 16 – 26 µg/kg ww 
Hexachlorobutadiene 0/34 0 nd nd 10 27 – 44 µg/kg ww 
Hexachlorocyclopentadiene 0/34 0 nd nd 10 27 – 44 µg/kg ww 
Hexachloroethane 0/34 0 nd nd 10 27 – 44 µg/kg ww 
Isophorone 0/34 0 nd nd 10 27 – 44 µg/kg ww 
Nitrobenzene 0/34 0 nd nd 10 27 – 44 µg/kg ww 
N-Nitrosodimethylamine 0/34 0 nd nd 59 110 – 180 µg/kg ww 
N-Nitroso-di-n-propylamine 0/34 0 nd nd 10 27 – 44 µg/kg ww 
N-Nitrosodiphenylamine 0/34 0 nd nd 10 27 – 44 µg/kg ww 
Pentachlorophenol 0/34 0 nd nd 10 27 – 44 µg/kg ww 
Phenol 0/34 0 nd nd 59 110 – 180 µg/kg ww 

Polychlorinated biphenyls               
Aroclor-1016 0/32 0 nd nd 6.5 13 µg/kg ww 
Aroclor-1221 0/32 0 nd nd 6.5 13 µg/kg ww 
Aroclor-1232 0/32 0 nd nd 6.5 13 µg/kg ww 
Aroclor-1242 0/32 0 nd nd 6.5 13 µg/kg ww 
Aroclor-1248 0/32 0 nd nd 6.5 13 µg/kg ww 
Aroclor-1254 13/32 41 35.9  73.1  27 13 µg/kg ww 
Aroclor-1260 0/32 0 nd nd 6.5 13 µg/kg ww 
Total PCBs 13/32 41 35.9  73.1  27 nc µg/kg ww 

Pesticides               
4,4'-DDD 0/13 0 nd nd 0.65 1.3 µg/kg ww 
4,4'-DDE 0/13 0 nd nd 0.65 1.3 µg/kg ww 
4,4'-DDT 0/13 0 nd nd 0.65 1.3 µg/kg ww 
Total DDTs 0/13 0 nd nd 0.65 nc µg/kg ww 
Aldrin 0/13 0 nd nd 0.65 1.3 µg/kg ww 
Dieldrin 0/13 0 nd nd 0.65 1.3 µg/kg ww 
Total aldrin/dieldrin  0/13 0 nd nd 0.65 nc µg/kg ww 
alpha-BHC 0/13 0 nd nd 0.65 1.3 µg/kg ww 
beta-BHC 0/13 0 nd nd 0.65 1.3 µg/kg ww 
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CHEMICAL 

DETECTION FREQUENCY CONCENTRATION 

RATIO % 
MINIMUM 
DETECT 

MAXIMUM 
DETECT 

CALCULATED 
MEAN 

RL OR RANGE 
OF RLS UNIT 

gamma-BHC 0/13 0 nd nd 0.65 1.3 µg/kg ww 
delta-BHC 0/13 0 nd nd 0.65 1.3 µg/kg ww 
Chlordane 0/13 0 nd nd 3.4 6.7 µg/kg ww 
alpha-Endosulfan 0/13 0 nd nd 0.65 1.3 µg/kg ww 
beta-Endosulfan 0/13 0 nd nd 0.65 1.3 µg/kg ww 
Endosulfan sulfate 0/13 0 nd nd 0.65 1.3 µg/kg ww 
Endrin 0/13 0 nd nd 0.65 1.3 µg/kg ww 
Endrin aldehyde 0/13 0 nd nd 0.65 1.3 µg/kg ww 
Heptachlor 0/13 0 nd nd 0.65 1.3 µg/kg ww 
Heptachlor epoxide 0/13 0 nd nd 0.65 1.3 µg/kg ww 
Methoxychlor 0/13 0 nd nd 3.4 6.7 µg/kg ww 
Toxaphene 0/13 0 nd nd 6.5 1.3 µg/kg ww 

Conventional parameters               
Lipid 32/32 100 0.250  2.60  1.28 na % ww 
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Table E.6.3-11. Summary statistics for wild mussels, edible meat  

 CHEMICAL 

DETECTION FREQUENCY CONCENTRATION 

RATIO % 
MINIMUM 
DETECT 

MAXIMUM 
DETECT 

CALCULATED 
MEAN 

RL OR  
RANGE OF RLS UNIT 

Metals and trace elements               
Antimony 0/22 0 nd nd 0.0086 0.010 – 0.020 mg/kg ww 
Arsenic 22/22 100 0.34  1.1 J 0.81 na mg/kg ww 
Cadmium 22/22 100 0.19  0.84  0.49 na mg/kg ww 
Chromium 21/22 95 0.10  0.35  0.16 0.050 mg/kg ww 
Cobalt 11/11 100 0.030  0.070  0.055 na mg/kg ww 
Copper 22/22 100 0.58  1.7 J 1.2 na mg/kg ww 
Lead 22/22 100 0.13  0.72  0.41 na mg/kg ww 
Mercury 21/21 100 0.0088  0.023  0.013 na mg/kg ww 
Molybdenum 10/10 100 0.023  0.10  0.055 na mg/kg ww 
Nickel 22/22 100 0.051  0.42 J 0.15 na mg/kg ww 
Silver 0/22 0 nd nd 0.0052 0.010 – 0.012 mg/kg ww 
Vanadium 8/8 100 0.058  0.26  0.15 na mg/kg ww 
Zinc 22/22 100 17  44  30 na mg/kg ww 

Organometals               
Monobutyltin as ion 9/11 82 1.8 J 4.9 J 2.3 1.7 µg/kg ww 
Dibutyltin as ion 11/11 100 4.0  11  7.3 na µg/kg ww 
Tributyltin as ion 22/22 100 12  37  23 na µg/kg ww 

PAHs               
2-Chloronaphthalene 0/22 0 nd nd 8.0 16 µg/kg ww 
2-Methylnaphthalene 0/22 0 nd nd 22 43 µg/kg ww 
Acenaphthene 0/22 0 nd nd 5.5 11 µg/kg ww 
Acenaphthylene 0/22 0 nd nd 8.0 16 µg/kg ww 
Anthracene 0/22 0 nd nd 8.0 16 µg/kg ww 
Benzo(a)anthracene 11/22 50 17  32  17 16 µg/kg ww 
Benzo(a)pyrene 0/22 0 nd nd 14 27 µg/kg ww 
Benzo(b)fluoranthene 1/22 5 43  43  22 43 µg/kg ww 
Benzo(g,h,i)perylene 0/22 0 nd nd 14 27 µg/kg ww 
Benzo(k)fluoranthene 0/22 0 nd nd 22 43 µg/kg ww 
Total benzofluoranthenes   1/22 5 43  43  22 nc µg/kg ww 
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 CHEMICAL 

DETECTION FREQUENCY CONCENTRATION 

RATIO % 
MINIMUM 
DETECT 

MAXIMUM 
DETECT 

CALCULATED 
MEAN 

RL OR  
RANGE OF RLS UNIT 

Chrysene 11/22 50 19  46  21 16 µg/kg ww 
Dibenzo(a,h)anthracene 0/22 0 nd nd 22 43 µg/kg ww 
Dibenzofuran 0/22 0 nd nd 14 27 µg/kg ww 
Fluoranthene 21/22 95 17  58  33 16 µg/kg ww 
Fluorene 0/22 0 nd nd 8.0 16 µg/kg ww 
Indeno(1,2,3-cd)pyrene 0/22 0 nd nd 14 27 µg/kg ww 
Naphthalene 0/22 0 nd nd 22 43 µg/kg ww 
Phenanthrene 0/22 0 nd nd 8.0 16 µg/kg ww 
Pyrene 13/22 59 17  40  21 16 µg/kg ww 
Total HPAH   21/22 95 17  208  82 nc µg/kg ww 
Total LPAH   0/22 0 nd nd 22 nc µg/kg ww 
Carcinogenic PAHs – Mammal 11/22 50 30  33  23 29 µg/kg ww 
Total PAH   21/22 95 17  208  82 nc µg/kg ww 

Phthalates               
Bis(2-ethylhexyl)phthalate 2/22 9 28  190  17 16 µg/kg ww 
Butyl benzyl phthalate 0/22 0 nd nd 8.0 16 µg/kg ww 
Diethyl phthalate 0/22 0 nd nd 14 27 µg/kg ww 
Dimethyl phthalate 0/22 0 nd nd 5.5 11 µg/kg ww 
Di-n-butyl phthalate 0/22 0 nd nd 14 27 µg/kg ww 
Di-n-octyl phthalate 0/22 0 nd nd 8.0 16 µg/kg ww 

Other SVOCs               
1,2,4-Trichlorobenzene 0/22 0 nd nd 8.0 16 µg/kg ww 
1,2-Dichlorobenzene 0/22 0 nd nd 8.0 16 µg/kg ww 
1,2-Diphenylhydrazine 0/22 0 nd nd 27 53 µg/kg ww 
1,3-Dichlorobenzene 0/22 0 nd nd 8.0 16 µg/kg ww 
1,4-Dichlorobenzene 0/22 0 nd nd 8.0 16 µg/kg ww 
2,4,5-Trichlorophenol 0/22 0 nd nd 55 110 µg/kg ww 
2,4,6-Trichlorophenol 0/22 0 nd nd 55 110 µg/kg ww 
2,4-Dichlorophenol 0/22 0 nd nd 14 27 µg/kg ww 
2,4-Dimethylphenol 0/22 0 nd nd 14 27 µg/kg ww 
2,4-Dinitrophenol 0/22 0 nd nd 27 53 µg/kg ww 
2,4-Dinitrotoluene 0/22 0 nd nd 5.5 11 µg/kg ww 
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 CHEMICAL 

DETECTION FREQUENCY CONCENTRATION 

RATIO % 
MINIMUM 
DETECT 

MAXIMUM 
DETECT 

CALCULATED 
MEAN 

RL OR  
RANGE OF RLS UNIT 

2,6-Dinitrotoluene 0/22 0 nd nd 5.5 11 µg/kg ww 
2-Chlorophenol 0/22 0 nd nd 27 53 µg/kg ww 
2-Methylphenol 18/22 82 28  94  48 27 µg/kg ww 
2-Nitroaniline 0/22 0 nd nd 55 110 µg/kg ww 
2-Nitrophenol 0/22 0 nd nd 14 27 µg/kg ww 
3-Nitroaniline 0/8 0 nd nd 55 110 µg/kg ww 
4,6-Dinitro-o-cresol 0/22 0 nd nd 27 53 µg/kg ww 
4-Bromophenyl phenyl ether 0/20 0 nd nd 5.5 11 µg/kg ww 
4-Chloro-3-methylphenol 0/22 0 nd nd 27 53 µg/kg ww 
4-Chlorophenyl phenyl ether 0/22 0 nd nd 8.0 16 µg/kg ww 
4-Methylphenol 0/22 0 nd nd 14 27 µg/kg ww 
4-Nitroaniline 0/14 0 nd nd 55 110 µg/kg ww 
4-Nitrophenol 0/22 0 nd nd 27 53 µg/kg ww 
Aniline 0/19 0 nd nd 27 53 µg/kg ww 
Benzoic acid 22/22 100 790 J 4,000 J 1,700 na µg/kg ww 
Benzyl alcohol 1/22 5 28  28  14 27 µg/kg ww 
bis(2-chloroethoxy)methane 0/22 0 nd nd 14 27 µg/kg ww 
bis(2-chloroethyl)ether 0/22 0 nd nd 8.0 16 µg/kg ww 
bis(2-chloroisopropyl)ether 0/22 0 nd nd 27 53 µg/kg ww 
Caffeine 0/22 0 nd nd 2.7 5.3 µg/kg ww 
Carbazole 0/22 0 nd nd 14 27 µg/kg ww 
Coprostanol 0/22 0 nd nd 55 110 µg/kg ww 
Hexachlorobenzene 0/22 0 nd nd 8.0 16 µg/kg ww 
Hexachlorobutadiene 0/22 0 nd nd 14 27 µg/kg ww 
Hexachlorocyclopentadiene 0/22 0 nd nd 14 27 µg/kg ww 
Hexachloroethane 0/21 0 nd nd 14 27 µg/kg ww 
Isophorone 0/22 0 nd nd 14 27 µg/kg ww 
Nitrobenzene 0/22 0 nd nd 14 27 µg/kg ww 
N-Nitrosodimethylamine 0/22 0 nd nd 55 110 µg/kg ww 
N-Nitroso-di-n-propylamine 0/22 0 nd nd 14 27 µg/kg ww 
N-Nitrosodiphenylamine 0/22 0 nd nd 14 27 µg/kg ww 
Pentachlorophenol 0/22 0 nd nd 14 27 µg/kg ww 
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 CHEMICAL 

DETECTION FREQUENCY CONCENTRATION 

RATIO % 
MINIMUM 
DETECT 

MAXIMUM 
DETECT 

CALCULATED 
MEAN 

RL OR  
RANGE OF RLS UNIT 

Phenol 0/22 0 nd nd 55 110 µg/kg ww 
Polychlorinated biphenyls               

Aroclor-1016 0/22 0 nd nd 6.5 13 µg/kg ww 
Aroclor-1221 0/22 0 nd nd 6.5 13 µg/kg ww 
Aroclor-1232 0/22 0 nd nd 6.5 13 µg/kg ww 
Aroclor-1242 0/22 0 nd nd 6.5 13 µg/kg ww 
Aroclor-1248 0/22 0 nd nd 6.5 13 µg/kg ww 
Aroclor-1254 18/22 82 16  60  34 13 µg/kg ww 
Aroclor-1260 0/22 0 nd nd 6.5 13 µg/kg ww 
Total PCBs   18/22 82 16  60  34 nc µg/kg ww 

Pesticides               
4,4'-DDD 0/11 0 nd nd 0.65 1.3 µg/kg ww 
4,4'-DDE 0/11 0 nd nd 0.65 1.3 µg/kg ww 
4,4'-DDT 0/11 0 nd nd 0.65 1.3 µg/kg ww 
Total DDTs   0/11 0 nd nd 0.65 nc µg/kg ww 
Aldrin 0/11 0 nd nd 0.65 1.3 µg/kg ww 
Dieldrin 0/11 0 nd nd 0.65 1.3 µg/kg ww 
Total aldrin/dieldrin 0/11 0 nd nd 0.65 nc µg/kg ww 
alpha-BHC 0/11 0 nd nd 0.65 1.3 µg/kg ww 
beta-BHC 0/11 0 nd nd 0.65 1.3 µg/kg ww 
gamma-BHC 0/11 0 nd nd 0.65 1.3 µg/kg ww 
delta-BHC 0/11 0 nd nd 0.65 1.3 µg/kg ww 
Chlordane 0/11 0 nd nd 3.4 6.7 µg/kg ww 
alpha-Endosulfan 0/11 0 nd nd 0.65 1.3 µg/kg ww 
beta-Endosulfan 0/11 0 nd nd 0.65 1.3 µg/kg ww 
Endosulfan sulfate 0/11 0 nd nd 0.65 1.3 µg/kg ww 
Endrin 0/11 0 nd nd 0.65 1.3 µg/kg ww 
Endrin aldehyde 0/11 0 nd nd 0.65 1.3 µg/kg ww 
Heptachlor 0/11 0 nd nd 0.65 1.3 µg/kg ww 
Heptachlor epoxide 0/11 0 nd nd 0.65 1.3 µg/kg ww 
Methoxychlor 0/11 0 nd nd 3.4 6.7 µg/kg ww 
Toxaphene 0/11 0 nd nd 6.5 13 µg/kg ww 
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 CHEMICAL 

DETECTION FREQUENCY CONCENTRATION 

RATIO % 
MINIMUM 
DETECT 

MAXIMUM 
DETECT 

CALCULATED 
MEAN 

RL OR  
RANGE OF RLS UNIT 

Conventional parameters               
Total solids (estimated) 22/22 100 14.9  14.9  14.9 na % ww 
Lipid 21/21 100 0.29  2.4  0.89 na % ww 
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Table E.6.3-12. Summary statistics for Pacific staghorn sculpin  

CHEMICAL 

DETECTION FREQUENCY CONCENTRATION 

RATIO % 
MINIMUM 
DETECT 

MAXIMUM 
DETECT 

CALCULATED 
MEAN 

RL OR  
RANGE OF RLS UNIT 

Metals and trace elements               
Antimony 19/24 79 0.001 J 0.007 J 0.003 0.010 – 0.011 mg/kg ww 
Arsenic 24/24 100 0.364  1.430  0.738 na mg/kg ww 
Cadmium 24/24 100 0.002 J 0.011  0.005 na mg/kg ww 
Chromium 6/24 25 0.06 J 0.11  0.06 0.10 – 0.11 mg/kg ww 
Cobalt 24/24 100 0.0182  0.0377  0.0250 na mg/kg ww 
Copper 24/24 100 0.67  1.22  0.93 na mg/kg ww 
Lead 24/24 100 0.012  0.114  0.054 na mg/kg ww 
Mercury 24/24 100 0.018  0.039  0.029 na mg/kg ww 
Molybdenum 24/24 100 0.0083 J 0.0162  0.012 na mg/kg ww 
Nickel 23/24 96 0.126  0.194  0.156 0.130 mg/kg ww 
Selenium 24/24 100 0.14  0.23  0.18 na mg/kg ww 
Silver 24/24 100 0.0015 J 0.0077  0.0042 na mg/kg ww 
Thallium 17/24 71 0.0004 J 0.0007 J 0.001 0.0042 – 0.0043 mg/kg ww 
Vanadium 10/24 42 0.1 J 0.2 J 0.1 0.2 mg/kg ww 
Zinc 24/24 100 9.95  13.8  11.4 na mg/kg ww 

Organometals               
Monobutyltin as ion 3/24 12 0.44 J 27  1.6 1.0 µg/kg ww 
Dibutyltin as ion 24/24 100 2.1  110  8.2 na µg/kg ww 
Tributyltin as ion 24/24 100 23  80  32 na µg/kg ww 
Tetrabutyltin as ion 1/24 4 66  66  3.2 1.0 µg/kg ww 

PAHs               
2-Chloronaphthalene 0/24 0 nd nd 140 40 – 400 µg/kg ww 
2-Methylnaphthalene 0/24 0 nd nd 140 40 – 400 µg/kg ww 
Acenaphthene 0/24 0 nd nd 140 40 – 400 µg/kg ww 
Acenaphthylene 0/24 0 nd nd 140 40 – 400 µg/kg ww 
Anthracene 0/24 0 nd nd 140 40 – 400 µg/kg ww 
Benzo(a)anthracene 0/24 0 nd nd 140 40 – 400 µg/kg ww 
Benzo(a)pyrene 0/24 0 nd nd 140 40 – 400 µg/kg ww 
Benzo(b)fluoranthene 0/24 0 nd nd 140 40 – 400 µg/kg ww 
Benzo(g,h,i)perylene 0/24 0 nd nd 140 40 – 400 µg/kg ww 
Benzo(k)fluoranthene 0/24 0 nd nd 140 40 – 400 µg/kg ww 
Total benzofluoranthenes   0/24 0 nd nd 140 nc µg/kg ww 
Chrysene 1/24 4 9.0 J 9.0 J 140 40 – 400 µg/kg ww 
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Dibenzo(a,h)anthracene 0/24 0 nd nd 140 40 – 400 µg/kg ww 
Dibenzofuran 0/24 0 nd nd 140 40 – 400 µg/kg ww 
Fluoranthene 0/24 0 nd nd 140 40 – 400 µg/kg ww 
Fluorene 2/24 8 6.5 J 7.7 J 140 40 – 400 µg/kg ww 
Indeno(1,2,3-cd)pyrene 0/24 0 nd nd 140 40 – 400 µg/kg ww 
Naphthalene 0/24 0 nd nd 140 40 – 400 µg/kg ww 
Phenanthrene 0/24 0 nd nd 140 15 – 400 µg/kg ww 
Pyrene 0/24 0 nd nd 140 40 – 400 µg/kg ww 
Total HPAH   1/24 4 9.0 J 9.0 J 140 nc µg/kg ww 
Total LPAH   2/24 8 6.5 J 7.7 J 140 nc µg/kg ww 
Carcinogenic PAHs – Mammal 1/24 4 36 J 36 J 130 36 – 360 µg/kg ww 
Total PAH   3/24 12 6.5 J 9.0 J 140 nc µg/kg ww 

Phthalates               
Bis(2-ethylhexyl)phthalate 0/24 0 nd nd 1,700 490 – 5,000 µg/kg ww 
Butyl benzyl phthalate 0/24 0 nd nd 1,400 400 – 4,000 µg/kg ww 
Diethyl phthalate 5/24 21 18 J 180  81 21 – 790 µg/kg ww 
Dimethyl phthalate 0/24 0 nd nd 140 40 – 400 µg/kg ww 
Di-n-butyl phthalate 1/24 4 1,300  1,300  490 200 – 1,300 µg/kg ww 
Di-n-octyl phthalate 0/24 0 nd nd 1,400 400 – 4,000 µg/kg ww 

Other SVOCs               
1,2,4-Trichlorobenzene 0/24 0 nd nd 140 40 – 400 µg/kg ww 
1,2-Dichlorobenzene 0/24 0 nd nd 140 40 – 400 µg/kg ww 
1,3-Dichlorobenzene 0/24 0 nd nd 140 40 – 400 µg/kg ww 
1,4-Dichlorobenzene 0/24 0 nd nd 140 40 – 400 µg/kg ww 
2,4,5-Trichlorophenol 1/24 4 540 J 540 J 280 79 – 800 µg/kg ww 
2,4,6-Trichlorophenol 1/24 4 270 J 270 J 270 79 – 800 µg/kg ww 
2,4-Dichlorophenol 1/24 4 220 J 220 J 270 79 – 800 µg/kg ww 
2,4-Dimethylphenol 1/24 4 210 J 210 J 270 79 – 800 µg/kg ww 
2,4-Dinitrophenol 0/20 0 nd nd 3,300 790 – 8,000 µg/kg ww 
2,4-Dinitrotoluene 0/24 0 nd nd 700 200 – 2,000 µg/kg ww 
2,6-Dinitrotoluene 1/24 4 7.6 J 7.6 J 700 200 – 2,000 µg/kg ww 
2-Chlorophenol 0/24 0 nd nd 280 79 – 800 µg/kg ww 
2-Methylphenol 0/24 0 nd nd 280 79 – 800 µg/kg ww 
2-Nitroaniline 0/24 0 nd nd 700 200 – 2,000 µg/kg ww 
2-Nitrophenol 0/24 0 nd nd 140 40 – 400 µg/kg ww 
3,3'-Dichlorobenzidine 0/24 0 nd nd 7,000 2,000 – 20,000 µg/kg ww 
3-Nitroaniline 0/24 0 nd nd 1,400 400 – 4,000 µg/kg ww 
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4,6-Dinitro-o-cresol 0/24 0 nd nd 2,800 790 – 8,000 µg/kg ww 
4-Bromophenyl phenyl ether 0/24 0 nd nd 140 40 – 400 µg/kg ww 
4-Chloro-3-methylphenol 1/24 4 860 J 860 J 690 200 – 2,000 µg/kg ww 
4-Chloroaniline 1/24 4 79 J 79 J 660 200 – 2,000 µg/kg ww 
4-Chlorophenyl phenyl ether 1/24 4 5.1 J 5.1 J 140 40 – 400 µg/kg ww 
4-Methylphenol 4/24 17 20 J 380 J 280 80 – 800 µg/kg ww 
4-Nitroaniline 0/24 0 nd nd 700 200 – 2,000 µg/kg ww 
4-Nitrophenol 1/24 4 3,300 J 3,300 J 1,500 400 – 4,000 µg/kg ww 
Aniline 0/24 0 nd nd 2,800 790 – 8,000 µg/kg ww 
Benzidine 0/24 0 nd nd 18,000 5,000 – 50,000 µg/kg ww 
Benzoic acid 23/24 96 890  6,800 J 4,600 800 µg/kg ww 
Benzyl alcohol 7/24 29 24 J 2,100  240 40 – 400 µg/kg ww 
bis(2-chloroethoxy)methane 0/24 0 nd nd 140 40 – 400 µg/kg ww 
bis(2-chloroethyl)ether 0/24 0 nd nd 140 40 – 400 µg/kg ww 
bis(2-chloroisopropyl)ether 0/24 0 nd nd 140 40 – 400 µg/kg ww 
Carbazole 0/24 0 nd nd 700 200 – 2,000 µg/kg ww 
Hexachlorobenzene 2/24 8 1.2 JN 1.3 JN 0.58 1.0 – 1.4 µg/kg ww 
Hexachlorobutadiene 0/24 0 nd nd 140 40 – 400 µg/kg ww 
Hexachlorocyclopentadiene 0/24 0 nd nd 18,000 5,000 – 50,000 µg/kg ww 
Hexachloroethane 0/24 0 nd nd 140 40 – 400 µg/kg ww 
Isophorone 1/24 4 7.3 J 7.3 J 140 40 – 400 µg/kg ww 
Nitrobenzene 0/24 0 nd nd 140 40 – 400 µg/kg ww 
N-Nitrosodimethylamine 0/24 0 nd nd 280 79 – 800 µg/kg ww 
N-Nitroso-di-n-propylamine 1/24 4 170 J 170 J 140 40 – 400 µg/kg ww 
N-Nitrosodiphenylamine 0/24 0 nd nd 140 40 – 400 µg/kg ww 
Pentachlorophenol 3/24 12 43 J 2,600 J 1,400 400 – 4,000 µg/kg ww 
Phenol 2/24 8 17 J 200 J 330 98 – 1,000 µg/kg ww 

Polychlorinated biphenyls               
PCB-001 6/8 75 2.19 J 7.19  3.78 3.20 – 7.38 ng/kg ww 
PCB-002 3/8 38 0.488 J 1.01 J 0.724 0.243 – 3.33 ng/kg ww 
PCB-003 5/8 62 0.538 J 1.25 J 1.21 0.460 – 7.31 ng/kg ww 
PCB-004 8/8 100 41.8  124  85.6 na ng/kg ww 
PCB-005 6/8 75 1.37 J 6.07  3.11 5.27 – 9.10 ng/kg ww 
PCB-006 8/8 100 38.6  105  74.7 na ng/kg ww 
PCB-007 6/8 75 2.21 J 6.18  4.08 4.90 – 8.72 ng/kg ww 
PCB-008 8/8 100 62.1  274  152 na ng/kg ww 
PCB-009 8/8 100 5.24  22.6  13.0 na ng/kg ww 
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PCB-010 6/8 75 2.58 J 5.96  4.53 5.10 – 8.81 ng/kg ww 
PCB-011 1/8 12 3.10  3.10  1.97 1.28 – 9.41 ng/kg ww 
PCB-012 6/8 75 2.77 CJ 7.11 C 4.69 5.27 – 9.12 ng/kg ww 
PCB-013 6/8 75 C12 C12 nc 0 ng/kg ww 
PCB-014 0/8 0 nd nd 1.02 0.0994 – 8.76 ng/kg ww 
PCB-015 8/8 100 8.27  33.3 J 22.5 na ng/kg ww 
PCB-016 8/8 100 105  395  241 na ng/kg ww 
PCB-017 8/8 100 301  805  549 na ng/kg ww 
PCB-018 8/8 100 634 C 1,840 C 1,280 na ng/kg ww 
PCB-019 8/8 100 61.4  164  134 na ng/kg ww 
PCB-020 8/8 100 1,920 C 7,350 C 4,470 na ng/kg ww 
PCB-021 8/8 100 206 C 998 C 529 na ng/kg ww 
PCB-022 8/8 100 165  640  388 na ng/kg ww 
PCB-023 5/8 62 1.09 J 3.94  2.37 4.00 – 5.04 ng/kg ww 
PCB-024 7/8 88 11.9  30.5  17.5 0.924 ng/kg ww 
PCB-025 8/8 100 100  321  195 na ng/kg ww 
PCB-026 8/8 100 629 C 1,860 C 1,190 na ng/kg ww 
PCB-027 8/8 100 114  259  200 na ng/kg ww 
PCB-028 8/8 100 C20 C20 nc na ng/kg ww 
PCB-029 8/8 100 C26 C26 nc na ng/kg ww 
PCB-030 8/8 100 C18 C18 nc na ng/kg ww 
PCB-031 8/8 100 635  3,090  1,830 na ng/kg ww 
PCB-032 8/8 100 264  749  528 na ng/kg ww 
PCB-033 8/8 100 C21 C21 nc na ng/kg ww 
PCB-034 8/8 100 10.8  24.3 J 18.6 na ng/kg ww 
PCB-035 0/8 0 nd nd 1.17 0.255 – 5.34 ng/kg ww 
PCB-036 0/8 0 nd nd 1.03 0.228 – 4.77 ng/kg ww 
PCB-037 8/8 100 35.1  170  94.0 na ng/kg ww 
PCB-038 5/8 62 2.39 J 8.62  4.65 3.88 – 4.99 ng/kg ww 
PCB-039 6/8 75 6.93  29.7  13.9 3.90 – 4.70 ng/kg ww 
PCB-040 8/8 100 756 C 2,180 C 1,690 na ng/kg ww 
PCB-041 8/8 100 C40 C40 nc na ng/kg ww 
PCB-042 8/8 100 547  2,160  1,280 na ng/kg ww 
PCB-043 8/8 100 174  421  249 na ng/kg ww 
PCB-044 8/8 100 4,020 C 14,100 C 8,320 na ng/kg ww 
PCB-045 8/8 100 222 C 571 C 473 na ng/kg ww 
PCB-046 8/8 100 76.7  224  174 na ng/kg ww 



Table E.6.3-12, cont. Summary statistics for Pacific staghorn sculpin  

Lower
 Duwamish

 Waterway
 Group

 

Port  of Seattle  /  Ci ty  of Seattle  /  King County /  The Boeing Company  
 

FINAL 
LDW RI: Appendix E 

July 9, 2010 
 Page 331 

 

CHEMICAL 

DETECTION FREQUENCY CONCENTRATION 

RATIO % 
MINIMUM 
DETECT 

MAXIMUM 
DETECT 

CALCULATED 
MEAN 

RL OR  
RANGE OF RLS UNIT 

PCB-047 8/8 100 C44 C44 nc na ng/kg ww 
PCB-048 8/8 100 351  930  679 na ng/kg ww 
PCB-049 8/8 100 4,620 C 15,000 C 8,070 na ng/kg ww 
PCB-050 8/8 100 420 C 1,250 C 839 na ng/kg ww 
PCB-051 8/8 100 C45 C45 nc na ng/kg ww 
PCB-052 8/8 100 9,040  30,100  16,900 na ng/kg ww 
PCB-053 8/8 100 C50 C50 nc na ng/kg ww 
PCB-054 8/8 100 5.08  12.5 J 9.82 na ng/kg ww 
PCB-055 1/8 12 123  123  18.5 3.22 – 12.4 ng/kg ww 
PCB-056 8/8 100 168  1,040  558 na ng/kg ww 
PCB-057 8/8 100 45.3  158  75.5 na ng/kg ww 
PCB-058 6/8 75 24.2  46.5  26.9 4.19 – 8.81 ng/kg ww 
PCB-059 8/8 100 442 C 1,320 C 820 na ng/kg ww 
PCB-060 8/8 100 828  3,230  1,830 na ng/kg ww 
PCB-061 8/8 100 4,650 C 16,400 C 10,300 na ng/kg ww 
PCB-062 8/8 100 C59 C59 nc na ng/kg ww 
PCB-063 8/8 100 299  793  592 na ng/kg ww 
PCB-064 8/8 100 1,440  4,610  2,960 na ng/kg ww 
PCB-065 8/8 100 C44 C44 nc na ng/kg ww 
PCB-066 8/8 100 4,360  14,700  9,110 na ng/kg ww 
PCB-067 8/8 100 38.1  143  91.3 na ng/kg ww 
PCB-068 8/8 100 18.4 J 87.8  39.4 na ng/kg ww 
PCB-069 8/8 100 C49 C49 nc na ng/kg ww 
PCB-070 8/8 100 C61 C61 nc na ng/kg ww 
PCB-071 8/8 100 C40 C40 nc na ng/kg ww 
PCB-072 8/8 100 175  659  304 na ng/kg ww 
PCB-073 1/8 12 130  130  16.5 0.0611 – 3.65 ng/kg ww 
PCB-074 8/8 100 C61 C61 nc na ng/kg ww 
PCB-075 8/8 100 C59 C59 nc na ng/kg ww 
PCB-076 8/8 100 C61 C61 nc na ng/kg ww 
PCB-077 8/8 100 54.2  490  231 na ng/kg ww 
PCB-078 0/8 0 nd nd 4.55 3.41 – 21.7 ng/kg ww 
PCB-079 8/8 100 84.6  495  265 na ng/kg ww 
PCB-080 0/8 0 nd nd 4.10 3.14 – 18.6 ng/kg ww 
PCB-081 8/8 100 9.12  23.9 J 15.8 na ng/kg ww 
PCB-082 8/8 100 505  2,220  1,110 na ng/kg ww 
PCB-083 8/8 100 14,600 C 53,900 C 23,600 na ng/kg ww 
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PCB-084 8/8 100 1,180  7,300  2,920 na ng/kg ww 
PCB-085 8/8 100 2,390 C 9,150 C 4,450 na ng/kg ww 
PCB-086 8/8 100 8,110 C 30,300 C 14,000 na ng/kg ww 
PCB-087 8/8 100 C86 C86 nc na ng/kg ww 
PCB-088 8/8 100 1,600 C 7,130 C 2,940 na ng/kg ww 
PCB-089 6/8 75 19.5  87.6  41.2 0.746 – 1.13 ng/kg ww 
PCB-090 8/8 100 20,100 C 71,500 C 33,900 na ng/kg ww 
PCB-091 8/8 100 C88 C88 nc na ng/kg ww 
PCB-092 8/8 100 4,390  18,000  8,120 na ng/kg ww 
PCB-093 8/8 100 8,140 C 40,900 C 17,600 na ng/kg ww 
PCB-094 8/8 100 20.7  112  49.3 na ng/kg ww 
PCB-095 8/8 100 C93 C93 nc na ng/kg ww 
PCB-096 8/8 100 37.7  163  75.1 na ng/kg ww 
PCB-097 8/8 100 C86 C86 nc na ng/kg ww 
PCB-098 8/8 100 C93 C93 nc na ng/kg ww 
PCB-099 8/8 100 C83 C83 nc na ng/kg ww 
PCB-100 8/8 100 C93 C93 nc na ng/kg ww 
PCB-101 8/8 100 C90 C90 nc na ng/kg ww 
PCB-102 8/8 100 C93 C93 nc na ng/kg ww 
PCB-103 8/8 100 256  1,120  442 na ng/kg ww 
PCB-104 8/8 100 1.79 J 5.26 J 3.12 na ng/kg ww 
PCB-105 8/8 100 5,880  19,600  10,400 na ng/kg ww 
PCB-106 0/8 0 nd nd 5.57 3.58 – 21.1 ng/kg ww 
PCB-107 8/8 100 194 C 786 C 508 na ng/kg ww 
PCB-108 8/8 100 C86 C86 nc na ng/kg ww 
PCB-109 8/8 100 1,700  5,940  2,920 na ng/kg ww 
PCB-110 8/8 100 13,600 C 56,200 C 24,200 na ng/kg ww 
PCB-111 8/8 100 30.1  129  50.0 na ng/kg ww 
PCB-112 0/8 0 nd nd 1.77 0.501 – 8.97 ng/kg ww 
PCB-113 8/8 100 C90 C90 nc na ng/kg ww 
PCB-114 8/8 100 413  1,230  710 na ng/kg ww 
PCB-115 8/8 100 C110 C110 nc na ng/kg ww 
PCB-116 8/8 100 C85 C85 nc na ng/kg ww 
PCB-117 8/8 100 C85 C85 nc na ng/kg ww 
PCB-118 8/8 100 19,800  70,400  34,100 na ng/kg ww 
PCB-119 8/8 100 C86 C86 nc na ng/kg ww 
PCB-120 8/8 100 130  594  229 na ng/kg ww 
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PCB-121 7/8 88 9.59  59.7  17.7 3.09 ng/kg ww 
PCB-122 3/8 38 56.7  75.5  27.6 3.92 – 11.4 ng/kg ww 
PCB-123 8/8 100 212 J 602  402 na ng/kg ww 
PCB-124 8/8 100 C107 C107 nc na ng/kg ww 
PCB-125 8/8 100 C86 C86 nc na ng/kg ww 
PCB-126 8/8 100 25.9  66.5  48.2 na ng/kg ww 
PCB-127 8/8 100 44.2  190  81.5 na ng/kg ww 
PCB-128 8/8 100 3,630 C 19,200 C 6,720 na ng/kg ww 
PCB-129 8/8 100 37,600 C 178,000 C 73,500 na ng/kg ww 
PCB-130 8/8 100 2,050  8,970  3,820 na ng/kg ww 
PCB-131 8/8 100 161  673  274 na ng/kg ww 
PCB-132 8/8 100 3,790  22,400  7,940 na ng/kg ww 
PCB-133 8/8 100 755  3,950  1,510 na ng/kg ww 
PCB-134 8/8 100 922 C 4,600 C 1,800 na ng/kg ww 
PCB-135 8/8 100 9,810 C 55,700 C 21,700 na ng/kg ww 
PCB-136 8/8 100 1,770  10,700  3,850 na ng/kg ww 
PCB-137 8/8 100 1,580  5,660  2,450 na ng/kg ww 
PCB-138 8/8 100 C129 C129 nc na ng/kg ww 
PCB-139 8/8 100 496 C 2,210 C 849 na ng/kg ww 
PCB-140 8/8 100 C139 C139 nc na ng/kg ww 
PCB-141 8/8 100 4,270  23,300  9,080 na ng/kg ww 
PCB-142 0/8 0 nd nd 13.2 4.31 – 57.0 ng/kg ww 
PCB-143 8/8 100 C134 C134 nc na ng/kg ww 
PCB-144 8/8 100 1,160  5,770  2,270 na ng/kg ww 
PCB-145 8/8 100 3.08  15.3 J 6.26 na ng/kg ww 
PCB-146 8/8 100 7,340  36,500  15,100 na ng/kg ww 
PCB-147 8/8 100 13,500 C 89,900 C 33,300 na ng/kg ww 
PCB-148 8/8 100 64.7  558  160 na ng/kg ww 
PCB-149 8/8 100 C147 C147 nc na ng/kg ww 
PCB-150 8/8 100 39.5  231  81.5 na ng/kg ww 
PCB-151 8/8 100 C135 C135 nc na ng/kg ww 
PCB-152 8/8 100 8.33  37.9  14.9 na ng/kg ww 
PCB-153 8/8 100 41,800 C 206,000 C 82,800 na ng/kg ww 
PCB-154 8/8 100 C135 C135 nc na ng/kg ww 
PCB-155 8/8 100 3.62 J 16.2 J 7.05 na ng/kg ww 
PCB-156 8/8 100 3,570 C 15,500 C 6,650 na ng/kg ww 
PCB-157 8/8 100 C156 C156 nc na ng/kg ww 
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PCB-158 8/8 100 3,270  14,900  5,790 na ng/kg ww 
PCB-159 8/8 100 79.6  1,270  350 na ng/kg ww 
PCB-160 8/8 100 C129 C129 nc na ng/kg ww 
PCB-161 0/8 0 nd nd 9.63 3.13 – 41.3 ng/kg ww 
PCB-162 8/8 100 105  375  181 na ng/kg ww 
PCB-163 8/8 100 C129 C129 nc na ng/kg ww 
PCB-164 8/8 100 1,130  6,920  2,520 na ng/kg ww 
PCB-165 6/8 75 24.1  142  47.7 37.5 – 46.4 ng/kg ww 
PCB-166 8/8 100 C128 C128 nc na ng/kg ww 
PCB-167 8/8 100 1,050  4,610  2,170 na ng/kg ww 
PCB-168 8/8 100 C153 C153 nc na ng/kg ww 
PCB-169 4/8 50 1.43  4.84  4.79 3.62 – 25.3 ng/kg ww 
PCB-170 8/8 100 6,980  58,500  18,600 na ng/kg ww 
PCB-171 8/8 100 1,970 C 16,700 C 5,280 na ng/kg ww 
PCB-172 8/8 100 1,210  10,700  3,350 na ng/kg ww 
PCB-173 8/8 100 C171 C171 nc na ng/kg ww 
PCB-174 8/8 100 1,720  27,500  7,440 na ng/kg ww 
PCB-175 8/8 100 279  2,650  814 na ng/kg ww 
PCB-176 8/8 100 410  4,760  1,380 na ng/kg ww 
PCB-177 8/8 100 4,010  38,300  11,900 na ng/kg ww 
PCB-178 8/8 100 1,940  16,200  5,420 na ng/kg ww 
PCB-179 8/8 100 1,800  18,500  5,410 na ng/kg ww 
PCB-180 8/8 100 18,500 C 180,000 C 54,400 na ng/kg ww 
PCB-181 8/8 100 58.4  282 J 103 na ng/kg ww 
PCB-182 8/8 100 62.4  357  137 na ng/kg ww 
PCB-183 8/8 100 5,600 C 50,400 C 15,900 na ng/kg ww 
PCB-184 7/8 88 5.07  17.9 J 7.25 1.07 ng/kg ww 
PCB-185 8/8 100 C183 C183 nc na ng/kg ww 
PCB-186 0/8 0 nd nd 0.390 0.222 – 2.90 ng/kg ww 
PCB-187 8/8 100 11,600  104,000  33,400 na ng/kg ww 
PCB-188 8/8 100 15.2  80.7  31.5 na ng/kg ww 
PCB-189 8/8 100 249  1,750  583 na ng/kg ww 
PCB-190 8/8 100 1,520  14,100  4,290 na ng/kg ww 
PCB-191 8/8 100 332  2,650  858 na ng/kg ww 
PCB-192 0/8 0 nd nd 0.461 0.248 – 3.61 ng/kg ww 
PCB-193 8/8 100 C180 C180 nc na ng/kg ww 
PCB-194 8/8 100 2,030  27,600  7,030 na ng/kg ww 
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PCB-195 8/8 100 828  12,400  3,110 na ng/kg ww 
PCB-196 8/8 100 1,110  17,700  4,280 na ng/kg ww 
PCB-197 8/8 100 184 C 3,050 C 742 na ng/kg ww 
PCB-198 8/8 100 2,070 C 28,800 C 7,510 na ng/kg ww 
PCB-199 8/8 100 C198 C198 nc na ng/kg ww 
PCB-200 8/8 100 C197 C197 nc na ng/kg ww 
PCB-201 8/8 100 304  3,760  970 na ng/kg ww 
PCB-202 8/8 100 683  6,170  1,930 na ng/kg ww 
PCB-203 8/8 100 1,680  23,000  5,860 na ng/kg ww 
PCB-204 8/8 100 0.448 J 4.03 J 1.51 na ng/kg ww 
PCB-205 8/8 100 108  1,350  341 na ng/kg ww 
PCB-206 8/8 100 381  5,070  1,260 na ng/kg ww 
PCB-207 8/8 100 51.0  785  182 na ng/kg ww 
PCB-208 8/8 100 93.7  797  257 na ng/kg ww 
PCB-209 8/8 100 39.3  118  72.3 na ng/kg ww 

Total PCB congeners 8/8 100 349,600 J 1,907,000 
J 749,000 nc ng/kg ww 

Aroclor-1016 0/28 0 nd nd 18 10 – 100 µg/kg ww 
Aroclor-1221 0/28 0 nd nd 29 20 – 200 µg/kg ww 
Aroclor-1232 0/28 0 nd nd 18 10 – 100 µg/kg ww 
Aroclor-1242 0/28 0 nd nd 18 10 – 100 µg/kg ww 
Aroclor-1248 22/28 79 68  270  120 100 µg/kg ww 
Aroclor-1254 28/28 100 190  880  350 na µg/kg ww 
Aroclor-1260 28/28 100 150  1,600  440 na µg/kg ww 
Total PCBs   28/28 100 430  2,800  900 nc µg/kg ww 
PCB TEQ – Bird 8/8 100 7.60 J 34.60 J 20.1 na ng/kg ww 
PCB TEQ – Fish 8/8 100 0.2960 J 0.9320  0.548 na ng/kg ww 
PCB TEQ – Mammal 8/8 100 3.58 J 10.20  6.64 na ng/kg ww 

Pesticides               
2,4'-DDD 1/24 4 23 JN 23 JN 3.3 2.4 – 16 µg/kg ww 
2,4'-DDE 0/24 0 nd nd 0.97 1.0 – 12 µg/kg ww 
2,4'-DDT 24/24 100 19 JN 120 JN 43 na µg/kg ww 
4,4'-DDD 23/24 96 1.1 JN 7.3 JN 2.7 2.8 µg/kg ww 
4,4'-DDE 21/24 88 3.4 JN 29 JN 5.9 3.5 – 5.6 µg/kg ww 
4,4'-DDT 23/24 96 11 JN 99 JN 32 20 µg/kg ww 
Total DDTs   24/24 100 33 JN 220 JN 84 nc µg/kg ww 
Aldrin 0/24 0 nd nd 0.50 1.0 µg/kg ww 
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Dieldrin 1/24 4 0.82 JN 0.82 JN 0.58 1.0 – 2.0 µg/kg ww 
Total aldrin/dieldrin 1/24 4 0.82 JN 0.82 JN 0.58 nc µg/kg ww 
alpha-BHC 3/24 12 0.20 JN 0.66 JN 0.50 1.0 µg/kg ww 
beta-BHC 7/24 29 0.27 JN 1.0 JN 0.54 1.0 – 2.0 µg/kg ww 
gamma-BHC 1/24 4 5.6 JN 5.6 JN 0.71 1.0 µg/kg ww 
delta-BHC 0/24 0 nd nd 0.50 1.0 µg/kg ww 
alpha-Chlordane 8/24 33 1.1 JN 7.3 JN 1.1 1.0 – 2.7 µg/kg ww 
gamma-Chlordane 24/24 100 5.5 JN 27 JN 11 na µg/kg ww 
alpha-Endosulfan 11/24 46 1.0 JN 3.6 JN 1.3 1.0 – 10 µg/kg ww 
beta-Endosulfan 5/24 21 4.7 JN 6.4 JN 2.6 1.1 – 13 µg/kg ww 
Endosulfan sulfate 0/24 0 nd nd 0.50 1.0 µg/kg ww 
Endrin 1/24 4 36 JN 36 JN 2.3 1.0 – 4.1 µg/kg ww 
Endrin aldehyde 6/24 25 1.2 JN 4.8 JN 1.3 1.0 – 5.3 µg/kg ww 
Endrin ketone 1/24 4 0.60 JN 0.60 JN 1.3 1.0 – 16 µg/kg ww 
Heptachlor 2/24 8 2.1 JN 2.7 JN 0.76 1.0 – 1.9 µg/kg ww 
Heptachlor epoxide 0/24 0 nd nd 0.50 1.0 µg/kg ww 
Methoxychlor 0/24 0 nd nd 0.64 1.0 – 4.2 µg/kg ww 
Mirex 0/24 0 nd nd 0.50 1.0 µg/kg ww 
Toxaphene 0/24 0 nd nd 210 160 – 1,900 µg/kg ww 
Total chlordane 24/24 100 5.5 JN 27 JN 12 nc µg/kg ww 

Conventional parameters               
Total solids 28/28 100 19.5  22.0  21.0 na % ww 
Lipid 28/28 100 1.18  2.7  2.1 na % ww 
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Metals and trace elements               
Antimony 1/1 100 0.0016 J 0.0016 J 0.0016 na mg/kg ww 
Arsenic 1/1 100 0.563  0.563  0.563 na mg/kg ww 
Arsenic (inorganic) 0/1 0 nd nd 0.0050 0.010 mg/kg ww 
Cadmium 0/1 0 nd nd 0.0023 0.0046 mg/kg ww 
Chromium 0/1 0 nd nd 0.060 0.12 mg/kg ww 
Cobalt 1/1 100 0.0054  0.0054  0.0054 na mg/kg ww 
Copper 1/1 100 1.100  1.100  1.100 na mg/kg ww 
Lead 1/1 100 0.022  0.022  0.022 na mg/kg ww 
Mercury 1/1 100 0.040  0.040  0.040 na mg/kg ww 
Molybdenum 1/1 100 0.0026 J 0.0026 J 0.0026 na mg/kg ww 
Nickel 1/1 100 0.052  0.052  0.052 na mg/kg ww 
Selenium 1/1 100 0.12  0.12  0.12 na mg/kg ww 
Silver 0/1 0 nd nd 0.0023 0.0046 mg/kg ww 
Thallium 0/1 0 nd nd 0.0023 0.0046 mg/kg ww 
Vanadium 0/1 0 nd nd 0.1 0.2 mg/kg ww 
Zinc 1/1 100 7.47  7.47  7.47 na mg/kg ww 

Organometals               
Monobutyltin as ion 0/1 0 nd nd 0.75 1.5 µg/kg ww 
Dibutyltin as ion 1/1 100 1.5 J 1.5 J 1.5 na µg/kg ww 
Tributyltin as ion 1/1 100 4.8  4.8  4.8 na µg/kg ww 
Tetrabutyltin as ion 0/1 0 nd nd 0.75 1.5 µg/kg ww 

PAHs               
2-Chloronaphthalene 0/1 0 nd nd 290 580 µg/kg ww 
2-Methylnaphthalene 1/1 100 2.0  2.0  2.0 na µg/kg ww 
Acenaphthene 1/1 100 5.3  5.3  5.3 na µg/kg ww 
Acenaphthylene 0/1 0 nd nd 0.13 0.26 µg/kg ww 
Anthracene 1/1 100 0.82  0.82  0.82 na µg/kg ww 
Benzo(a)anthracene 1/1 100 0.13 J 0.13 J 0.13 na µg/kg ww 
Benzo(a)pyrene 0/1 0 nd nd 0.25 0.50 µg/kg ww 
Benzo(b)fluoranthene 0/1 0 nd nd 0.25 0.50 µg/kg ww 
Benzo(g,h,i)perylene 1/1 100 0.16 J 0.16 J 0.16 na µg/kg ww 
Benzo(k)fluoranthene 0/1 0 nd nd 0.25 0.50 µg/kg ww 
Total benzofluoranthenes   0/1 0 nd nd 0.25 nc µg/kg ww 
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Chrysene 1/1 100 0.51  0.51  0.51 na µg/kg ww 
Dibenzo(a,h)anthracene 0/1 0 nd nd 0.25 0.50 µg/kg ww 
Dibenzofuran 1/1 100 3.1  3.1  3.1 na µg/kg ww 
Fluoranthene 1/1 100 3.1  3.1  3.1 na µg/kg ww 
Fluorene 1/1 100 3.3  3.3  3.3 na µg/kg ww 
Indeno(1,2,3-cd)pyrene 1/1 100 0.11 J 0.11 J 0.11 na µg/kg ww 
Naphthalene 1/1 100 1.6  1.6  1.6 na µg/kg ww 
Phenanthrene 1/1 100 7.3  7.3  7.3 na µg/kg ww 
Pyrene 1/1 100 1.2  1.2  1.2 na µg/kg ww 
Total HPAH   1/1 100 5.2 J 5.2 J 5.2 nc µg/kg ww 
Total LPAH   1/1 100 18.3  18.3  18 nc µg/kg ww 
Carcinogenic PAHs – Mammal 1/1 100 0.43 J 0.43 J 0.43 na µg/kg ww 
Total PAH   1/1 100 23.5 J 23.5 J 24 nc µg/kg ww 

Phthalates               
Bis(2-ethylhexyl)phthalate 0/1 0 nd nd 34 67 µg/kg ww 
Butyl benzyl phthalate 0/1 0 nd nd 600 1,200 µg/kg ww 
Diethyl phthalate 0/1 0 nd nd 600 1,200 µg/kg ww 
Dimethyl phthalate 0/1 0 nd nd 290 580 µg/kg ww 
Di-n-butyl phthalate 0/1 0 nd nd 600 1,200 µg/kg ww 
Di-n-octyl phthalate 0/1 0 nd nd 1,500 2,900 µg/kg ww 

Other SVOCs               
1,2,4-Trichlorobenzene 0/1 0 nd nd 290 580 µg/kg ww 
1,2-Dichlorobenzene 0/1 0 nd nd 290 580 µg/kg ww 
1,3-Dichlorobenzene 0/1 0 nd nd 290 580 µg/kg ww 
1,4-Dichlorobenzene 0/1 0 nd nd 290 580 µg/kg ww 
2,4,5-Trichlorophenol 0/1 0 nd nd 1,500 2,900 µg/kg ww 
2,4,6-Trichlorophenol 0/1 0 nd nd 1,500 2,900 µg/kg ww 
2,4-Dichlorophenol 0/1 0 nd nd 600 1,200 µg/kg ww 
2,4-Dimethylphenol 0/1 0 nd nd 600 1,200 µg/kg ww 
2,4-Dinitrophenol 0/1 0 nd nd 6,000 12,000 µg/kg ww 
2,4-Dinitrotoluene 0/1 0 nd nd 600 1,200 µg/kg ww 
2,6-Dinitrotoluene 0/1 0 nd nd 600 1,200 µg/kg ww 
2-Chlorophenol 0/1 0 nd nd 600 1,200 µg/kg ww 
2-Methylphenol 0/1 0 nd nd 600 1,200 µg/kg ww 
2-Nitroaniline 0/1 0 nd nd 1,500 2,900 µg/kg ww 
2-Nitrophenol 0/1 0 nd nd 1,500 2,900 µg/kg ww 
3,3'-Dichlorobenzidine 0/1 0 nd nd 15,000 29,000 µg/kg ww 
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3-Nitroaniline 0/1 0 nd nd 2,900 5,800 µg/kg ww 
4,6-Dinitro-o-cresol 0/1 0 nd nd 2,900 5,800 µg/kg ww 
4-Bromophenyl phenyl ether 0/1 0 nd nd 290 580 µg/kg ww 
4-Chloro-3-methylphenol 0/1 0 nd nd 1,500 2,900 µg/kg ww 
4-Chloroaniline 0/1 0 nd nd 1,500 2,900 µg/kg ww 
4-Chlorophenyl phenyl ether 0/1 0 nd nd 290 580 µg/kg ww 
4-Methylphenol 0/1 0 nd nd 600 1,200 µg/kg ww 
4-Nitroaniline 0/1 0 nd nd 1,500 2,900 µg/kg ww 
4-Nitrophenol 0/1 0 nd nd 2,900 5,800 µg/kg ww 
Aniline 0/1 0 nd nd 6,000 12,000 µg/kg ww 
Benzoic acid 1/1 100 5,700 J 5,700 J 5,700 na µg/kg ww 
Benzyl alcohol 1/1 100 180 J 180 J 180 na µg/kg ww 
bis(2-chloroethoxy)methane 0/1 0 nd nd 290 580 µg/kg ww 
bis(2-chloroethyl)ether 0/1 0 nd nd 290 580 µg/kg ww 
bis(2-chloroisopropyl)ether 0/1 0 nd nd 290 580 µg/kg ww 
Carbazole 0/1 0 nd nd 1,500 2,900 µg/kg ww 
Hexachlorobenzene 0/1 0 nd nd 3.6 7.2 µg/kg ww 
Hexachlorobutadiene 0/1 0 nd nd 290 580 µg/kg ww 
Hexachlorocyclopentadiene 0/1 0 nd nd 36,000 72,000 µg/kg ww 
Hexachloroethane 0/1 0 nd nd 290 580 µg/kg ww 
Isophorone 0/1 0 nd nd 290 580 µg/kg ww 
Nitrobenzene 0/1 0 nd nd 290 580 µg/kg ww 
N-Nitrosodimethylamine 0/1 0 nd nd 1,500 2,900 µg/kg ww 
N-Nitroso-di-n-propylamine 0/1 0 nd nd 290 580 µg/kg ww 
N-Nitrosodiphenylamine 0/1 0 nd nd 290 580 µg/kg ww 
Pentachlorophenol 0/1 0 nd nd 3.4 6.7 µg/kg ww 
Phenol 0/1 0 nd nd 750 1,500 µg/kg ww 

Polychlorinated biphenyls               
PCB-001 1/1 100 1.84 J 1.84 J 1.84 na ng/kg ww 
PCB-002 1/1 100 0.454 J 0.454 J 0.454 na ng/kg ww 
PCB-003 1/1 100 0.767 J 0.767 J 0.767 na ng/kg ww 
PCB-004 1/1 100 12.9  12.9  12.9 na ng/kg ww 
PCB-005 1/1 100 0.402 J 0.402 J 0.402 na ng/kg ww 
PCB-006 1/1 100 14.6  14.6  14.6 na ng/kg ww 
PCB-007 1/1 100 2.25 J 2.25 J 2.25 na ng/kg ww 
PCB-008 1/1 100 21.8  21.8  21.8 na ng/kg ww 
PCB-009 1/1 100 13.9  13.9  13.9 na ng/kg ww 



Table E.6.3-13, cont. Summary statistics for pile perch, fillet with skin  

Lower
 Duwamish

 Waterway
 Group

 

Port  of Seattle  /  Ci ty  of Seattle  /  King County /  The Boeing Company  
 

FINAL 
LDW RI: Appendix E 

July 9, 2010 
 Page 340 

 

CHEMICAL 

DETECTION FREQUENCY CONCENTRATION 

RATIO % 
MINIMUM 
DETECT 

MAXIMUM 
DETECT 

CALCULATED 
MEAN 

RL OR  
RANGE OF RLS UNIT 

PCB-010 1/1 100 1.72 J 1.72 J 1.72 na ng/kg ww 
PCB-011 1/1 100 2.98 J 2.98 J 2.98 na ng/kg ww 
PCB-012 1/1 100 2.93 CJ 2.93 CJ 2.93 na ng/kg ww 
PCB-013 1/1 100 C12 C12 nc na ng/kg ww 
PCB-014 0/1 0 nd nd 0.136 0.271 ng/kg ww 
PCB-015 1/1 100 13.6  13.6  13.6 na ng/kg ww 
PCB-016 1/1 100 14.9  14.9  14.9 na ng/kg ww 
PCB-017 1/1 100 63.5  63.5  63.5 na ng/kg ww 
PCB-018 1/1 100 443 C 443 C 443 na ng/kg ww 
PCB-019 1/1 100 20.6  20.6  20.6 na ng/kg ww 
PCB-020 1/1 100 2,150 C 2,150 C 2,150 na ng/kg ww 
PCB-021 1/1 100 120 C 120 C 120 na ng/kg ww 
PCB-022 1/1 100 123  123  123 na ng/kg ww 
PCB-023 1/1 100 1.44 J 1.44 J 1.44 na ng/kg ww 
PCB-024 1/1 100 10.3  10.3  10.3 na ng/kg ww 
PCB-025 1/1 100 295  295  295 na ng/kg ww 
PCB-026 1/1 100 1,050 C 1,050 C 1,050 na ng/kg ww 
PCB-027 1/1 100 41.2  41.2  41.2 na ng/kg ww 
PCB-028 1/1 100 C20 C20 nc na ng/kg ww 
PCB-029 1/1 100 C26 C26 nc na ng/kg ww 
PCB-030 1/1 100 C18 C18 nc na ng/kg ww 
PCB-031 1/1 100 1,570  1,570  1,570 na ng/kg ww 
PCB-032 1/1 100 235  235  235 na ng/kg ww 
PCB-033 1/1 100 C21 C21 nc na ng/kg ww 
PCB-034 1/1 100 9.77  9.77  9.77 na ng/kg ww 
PCB-035 0/1 0 nd nd 0.565 1.13 ng/kg ww 
PCB-036 0/1 0 nd nd 0.525 1.05 ng/kg ww 
PCB-037 1/1 100 60.6  60.6  60.6 na ng/kg ww 
PCB-038 0/1 0 nd nd 0.530 1.06 ng/kg ww 
PCB-039 1/1 100 1.95 J 1.95 J 1.95 na ng/kg ww 
PCB-040 1/1 100 329 C 329 C 329 na ng/kg ww 
PCB-041 1/1 100 C40 C40 nc na ng/kg ww 
PCB-042 1/1 100 201  201  201 na ng/kg ww 
PCB-043 0/1 0 nd nd 0.0975 0.195 ng/kg ww 
PCB-044 1/1 100 2,670 C 2,670 C 2,670 na ng/kg ww 
PCB-045 1/1 100 122 C 122 C 122 na ng/kg ww 
PCB-046 1/1 100 38.9  38.9  38.9 na ng/kg ww 



Table E.6.3-13, cont. Summary statistics for pile perch, fillet with skin  

Lower
 Duwamish

 Waterway
 Group

 

Port  of Seattle  /  Ci ty  of Seattle  /  King County /  The Boeing Company  
 

FINAL 
LDW RI: Appendix E 

July 9, 2010 
 Page 341 

 

CHEMICAL 

DETECTION FREQUENCY CONCENTRATION 

RATIO % 
MINIMUM 
DETECT 

MAXIMUM 
DETECT 

CALCULATED 
MEAN 

RL OR  
RANGE OF RLS UNIT 

PCB-047 1/1 100 C44 C44 nc na ng/kg ww 
PCB-048 1/1 100 182  182  182 na ng/kg ww 
PCB-049 1/1 100 3,560 C 3,560 C 3,560 na ng/kg ww 
PCB-050 1/1 100 294 C 294 C 294 na ng/kg ww 
PCB-051 1/1 100 C45 C45 nc na ng/kg ww 
PCB-052 1/1 100 9,050  9,050  9,050 na ng/kg ww 
PCB-053 1/1 100 C50 C50 nc na ng/kg ww 
PCB-054 1/1 100 3.43 J 3.43 J 3.43 na ng/kg ww 
PCB-055 0/1 0 nd nd 3.42 6.84 ng/kg ww 
PCB-056 1/1 100 153  153  153 na ng/kg ww 
PCB-057 1/1 100 59.3  59.3  59.3 na ng/kg ww 
PCB-058 1/1 100 30.0  30.0  30.0 na ng/kg ww 
PCB-059 1/1 100 374 C 374 C 374 na ng/kg ww 
PCB-060 1/1 100 549  549  549 na ng/kg ww 
PCB-061 1/1 100 6,030 C 6,030 C 6,030 na ng/kg ww 
PCB-062 1/1 100 C59 C59 nc na ng/kg ww 
PCB-063 1/1 100 257  257  257 na ng/kg ww 
PCB-064 1/1 100 1,050  1,050  1,050 na ng/kg ww 
PCB-065 1/1 100 C44 C44 nc na ng/kg ww 
PCB-066 1/1 100 2,830  2,830  2,830 na ng/kg ww 
PCB-067 1/1 100 111  111  111 na ng/kg ww 
PCB-068 1/1 100 65.5  65.5  65.5 na ng/kg ww 
PCB-069 1/1 100 C49 C49 nc na ng/kg ww 
PCB-070 1/1 100 C61 C61 nc na ng/kg ww 
PCB-071 1/1 100 C40 C40 nc na ng/kg ww 
PCB-072 1/1 100 165  165  165 na ng/kg ww 
PCB-073 0/1 0 nd nd 0.0660 0.132 ng/kg ww 
PCB-074 1/1 100 C61 C61 nc na ng/kg ww 
PCB-075 1/1 100 C59 C59 nc na ng/kg ww 
PCB-076 1/1 100 C61 C61 nc na ng/kg ww 
PCB-077 1/1 100 142  142  142 na ng/kg ww 
PCB-078 0/1 0 nd nd 3.53 7.05 ng/kg ww 
PCB-079 1/1 100 68.1  68.1  68.1 na ng/kg ww 
PCB-080 0/1 0 nd nd 3.29 6.58 ng/kg ww 
PCB-081 1/1 100 11.2 J 11.2 J 11.2 na ng/kg ww 
PCB-082 1/1 100 134  134  134 na ng/kg ww 
PCB-083 1/1 100 8,870 C 8,870 C 8,870 na ng/kg ww 
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PCB-084 1/1 100 870  870  870 na ng/kg ww 
PCB-085 1/1 100 809 C 809 C 809 na ng/kg ww 
PCB-086 1/1 100 4,860 C 4,860 C 4,860 na ng/kg ww 
PCB-087 1/1 100 C86 C86 nc na ng/kg ww 
PCB-088 1/1 100 720 C 720 C 720 na ng/kg ww 
PCB-089 1/1 100 14.4  14.4  14.4 na ng/kg ww 
PCB-090 1/1 100 13,400 C 13,400 C 13,400 na ng/kg ww 
PCB-091 1/1 100 C88 C88 nc na ng/kg ww 
PCB-092 1/1 100 2,570  2,570  2,570 na ng/kg ww 
PCB-093 1/1 100 5,180 C 5,180 C 5,180 na ng/kg ww 
PCB-094 1/1 100 11.2  11.2  11.2 na ng/kg ww 
PCB-095 1/1 100 C93 C93 nc na ng/kg ww 
PCB-096 1/1 100 24.0  24.0  24.0 na ng/kg ww 
PCB-097 1/1 100 C86 C86 nc na ng/kg ww 
PCB-098 1/1 100 C93 C93 nc na ng/kg ww 
PCB-099 1/1 100 C83 C83 nc na ng/kg ww 
PCB-100 1/1 100 C93 C93 nc na ng/kg ww 
PCB-101 1/1 100 C90 C90 nc na ng/kg ww 
PCB-102 1/1 100 C93 C93 nc na ng/kg ww 
PCB-103 1/1 100 120  120  120 na ng/kg ww 
PCB-104 1/1 100 0.927 J 0.927 J 0.927 na ng/kg ww 
PCB-105 1/1 100 3,920  3,920  3,920 na ng/kg ww 
PCB-106 0/1 0 nd nd 1.74 3.48 ng/kg ww 
PCB-107 1/1 100 373 C 373 C 373 na ng/kg ww 
PCB-108 1/1 100 C86 C86 nc na ng/kg ww 
PCB-109 1/1 100 1,070  1,070  1,070 na ng/kg ww 
PCB-110 1/1 100 6,690 C 6,690 C 6,690 na ng/kg ww 
PCB-111 1/1 100 13.5  13.5  13.5 na ng/kg ww 
PCB-112 0/1 0 nd nd 1.02 2.03 ng/kg ww 
PCB-113 1/1 100 C90 C90 nc na ng/kg ww 
PCB-114 1/1 100 261  261  261 na ng/kg ww 
PCB-115 1/1 100 C110 C110 nc na ng/kg ww 
PCB-116 1/1 100 C85 C85 nc na ng/kg ww 
PCB-117 1/1 100 C85 C85 nc na ng/kg ww 
PCB-118 1/1 100 12,800  12,800  12,800 na ng/kg ww 
PCB-119 1/1 100 C86 C86 nc na ng/kg ww 
PCB-120 1/1 100 80.5  80.5  80.5 na ng/kg ww 
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PCB-121 1/1 100 6.09  6.09  6.09 na ng/kg ww 
PCB-122 1/1 100 92.7  92.7  92.7 na ng/kg ww 
PCB-123 1/1 100 209 J 209 J 209 na ng/kg ww 
PCB-124 1/1 100 C107 C107 nc na ng/kg ww 
PCB-125 1/1 100 C86 C86 nc na ng/kg ww 
PCB-126 1/1 100 20.6  20.6  20.6 na ng/kg ww 
PCB-127 1/1 100 28.0  28.0  28.0 na ng/kg ww 
PCB-128 1/1 100 1,530 C 1,530 C 1,530 na ng/kg ww 
PCB-129 1/1 100 18,100 C 18,100 C 18,100 na ng/kg ww 
PCB-130 1/1 100 1,060  1,060  1,060 na ng/kg ww 
PCB-131 1/1 100 62.4  62.4  62.4 na ng/kg ww 
PCB-132 1/1 100 1,500  1,500  1,500 na ng/kg ww 
PCB-133 1/1 100 335  335  335 na ng/kg ww 
PCB-134 1/1 100 473 C 473 C 473 na ng/kg ww 
PCB-135 1/1 100 4,370 C 4,370 C 4,370 na ng/kg ww 
PCB-136 1/1 100 747  747  747 na ng/kg ww 
PCB-137 1/1 100 819  819  819 na ng/kg ww 
PCB-138 1/1 100 C129 C129 nc na ng/kg ww 
PCB-139 1/1 100 231 C 231 C 231 na ng/kg ww 
PCB-140 1/1 100 C139 C139 nc na ng/kg ww 
PCB-141 1/1 100 1,880  1,880  1,880 na ng/kg ww 
PCB-142 0/1 0 nd nd 4.71 9.41 ng/kg ww 
PCB-143 1/1 100 C134 C134 nc na ng/kg ww 
PCB-144 1/1 100 484  484  484 na ng/kg ww 
PCB-145 1/1 100 4.11 J 4.11 J 4.11 na ng/kg ww 
PCB-146 1/1 100 3,500  3,500  3,500 na ng/kg ww 
PCB-147 1/1 100 5,850 C 5,850 C 5,850 na ng/kg ww 
PCB-148 1/1 100 36.7  36.7  36.7 na ng/kg ww 
PCB-149 1/1 100 C147 C147 nc na ng/kg ww 
PCB-150 1/1 100 13.9  13.9  13.9 na ng/kg ww 
PCB-151 1/1 100 C135 C135 nc na ng/kg ww 
PCB-152 1/1 100 5.83  5.83  5.83 na ng/kg ww 
PCB-153 1/1 100 19,100 C 19,100 C 19,100 na ng/kg ww 
PCB-154 1/1 100 C135 C135 nc na ng/kg ww 
PCB-155 1/1 100 1.70 J 1.70 J 1.70 na ng/kg ww 
PCB-156 1/1 100 1,750 C 1,750 C 1,750 na ng/kg ww 
PCB-157 1/1 100 C156 C156 nc na ng/kg ww 
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PCB-158 1/1 100 1,550  1,550  1,550 na ng/kg ww 
PCB-159 1/1 100 31.6  31.6  31.6 na ng/kg ww 
PCB-160 1/1 100 C129 C129 nc na ng/kg ww 
PCB-161 0/1 0 nd nd 3.42 6.83 ng/kg ww 
PCB-162 1/1 100 53.3  53.3  53.3 na ng/kg ww 
PCB-163 1/1 100 C129 C129 nc na ng/kg ww 
PCB-164 1/1 100 532  532  532 na ng/kg ww 
PCB-165 1/1 100 11.4  11.4  11.4 na ng/kg ww 
PCB-166 1/1 100 C128 C128 nc na ng/kg ww 
PCB-167 1/1 100 694  694  694 na ng/kg ww 
PCB-168 1/1 100 C153 C153 nc na ng/kg ww 
PCB-169 0/1 0 nd nd 4.20 8.39 ng/kg ww 
PCB-170 1/1 100 3,000  3,000  3,000 na ng/kg ww 
PCB-171 1/1 100 925 C 925 C 925 na ng/kg ww 
PCB-172 1/1 100 456  456  456 na ng/kg ww 
PCB-173 1/1 100 C171 C171 nc na ng/kg ww 
PCB-174 1/1 100 610  610  610 na ng/kg ww 
PCB-175 1/1 100 142  142  142 na ng/kg ww 
PCB-176 1/1 100 125  125  125 na ng/kg ww 
PCB-177 1/1 100 1,610  1,610  1,610 na ng/kg ww 
PCB-178 1/1 100 804  804  804 na ng/kg ww 
PCB-179 1/1 100 645  645  645 na ng/kg ww 
PCB-180 1/1 100 7,850 C 7,850 C 7,850 na ng/kg ww 
PCB-181 1/1 100 21.6  21.6  21.6 na ng/kg ww 
PCB-182 1/1 100 42.7  42.7  42.7 na ng/kg ww 
PCB-183 1/1 100 2,670 C 2,670 C 2,670 na ng/kg ww 
PCB-184 1/1 100 2.63 J 2.63 J 2.63 na ng/kg ww 
PCB-185 1/1 100 C183 C183 nc na ng/kg ww 
PCB-186 0/1 0 nd nd 0.0995 0.199 ng/kg ww 
PCB-187 1/1 100 5,150  5,150  5,150 na ng/kg ww 
PCB-188 1/1 100 7.40  7.40  7.40 na ng/kg ww 
PCB-189 1/1 100 102  102  102 na ng/kg ww 
PCB-190 1/1 100 615  615  615 na ng/kg ww 
PCB-191 1/1 100 162  162  162 na ng/kg ww 
PCB-192 0/1 0 nd nd 0.112 0.223 ng/kg ww 
PCB-193 1/1 100 C180 C180 nc na ng/kg ww 
PCB-194 1/1 100 925  925  925 na ng/kg ww 
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PCB-195 1/1 100 341  341  341 na ng/kg ww 
PCB-196 1/1 100 553  553  553 na ng/kg ww 
PCB-197 1/1 100 74.9 C 74.9 C 74.9 na ng/kg ww 
PCB-198 1/1 100 980 C 980 C 980 na ng/kg ww 
PCB-199 1/1 100 C198 C198 nc na ng/kg ww 
PCB-200 1/1 100 C197 C197 nc na ng/kg ww 
PCB-201 1/1 100 167  167  167 na ng/kg ww 
PCB-202 1/1 100 349  349  349 na ng/kg ww 
PCB-203 1/1 100 816  816  816 na ng/kg ww 
PCB-204 1/1 100 0.402 J 0.402 J 0.402 na ng/kg ww 
PCB-205 1/1 100 44.4  44.4  44.4 na ng/kg ww 
PCB-206 1/1 100 359  359  359 na ng/kg ww 
PCB-207 1/1 100 44.0  44.0  44.0 na ng/kg ww 
PCB-208 1/1 100 81.8  81.8  81.8 na ng/kg ww 
PCB-209 1/1 100 41.5  41.5  41.5 na ng/kg ww 
Total PCB congeners 1/1 100 192,200 J 192,200 J 192,000 nc ng/kg ww 
Aroclor-1016 0/1 0 nd nd 7.5 15 µg/kg ww 
Aroclor-1221 0/1 0 nd nd 15 29 µg/kg ww 
Aroclor-1232 0/1 0 nd nd 7.5 15 µg/kg ww 
Aroclor-1242 0/1 0 nd nd 7.5 15 µg/kg ww 
Aroclor-1248 1/1 100 59  59  59 na µg/kg ww 
Aroclor-1254 1/1 100 120  120  120 na µg/kg ww 
Aroclor-1260 1/1 100 120  120  120 na µg/kg ww 
Total PCBs   1/1 100 300  300  300 nc µg/kg ww 
PCB TEQ – Bird 1/1 100 11.00 J 11.00 J 11.0 na ng/kg ww 
PCB TEQ – Fish 1/1 100 0.2220 J 0.2220 J 0.222 na ng/kg ww 
PCB TEQ – Mammal 1/1 100 2.80 J 2.80 J 2.80 na ng/kg ww 

Pesticides               
2,4'-DDD 0/1 0 nd nd 3.6 7.2 µg/kg ww 
2,4'-DDE 0/1 0 nd nd 3.6 7.2 µg/kg ww 
2,4'-DDT 1/1 100 6.0 JN 6.0 JN 6.0 na µg/kg ww 
4,4'-DDD 0/1 0 nd nd 3.6 7.2 µg/kg ww 
4,4'-DDE 1/1 100 1.0 JN 1.0 JN 1.0 na µg/kg ww 
4,4'-DDT 1/1 100 3.2 JN 3.2 JN 3.2 na µg/kg ww 
Total DDTs   1/1 100 10.2 JN 10.2 JN 10 nc µg/kg ww 
Aldrin 0/1 0 nd nd 3.6 7.2 µg/kg ww 
Dieldrin 0/1 0 nd nd 3.6 7.2 µg/kg ww 
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Total aldrin/dieldrin 0/1 0 nd nd 3.6 nc µg/kg ww 
alpha-BHC 0/1 0 nd nd 3.6 7.2 µg/kg ww 
beta-BHC 0/1 0 nd nd 3.6 7.2 µg/kg ww 
gamma-BHC 0/1 0 nd nd 3.6 7.2 µg/kg ww 
delta-BHC 0/1 0 nd nd 3.6 7.2 µg/kg ww 
alpha-Chlordane 0/1 0 nd nd 3.6 7.2 µg/kg ww 
gamma-Chlordane 1/1 100 3.9 JN 3.9 JN 3.9 na µg/kg ww 
alpha-Endosulfan 0/1 0 nd nd 3.6 7.2 µg/kg ww 
beta-Endosulfan 0/1 0 nd nd 3.6 7.2 µg/kg ww 
Endosulfan sulfate 0/1 0 nd nd 3.6 7.2 µg/kg ww 
Endrin 1/1 100 0.89 JN 0.89 JN 0.89 na µg/kg ww 
Endrin aldehyde 0/1 0 nd nd 3.6 7.2 µg/kg ww 
Endrin ketone 0/1 0 nd nd 3.6 7.2 µg/kg ww 
Heptachlor 0/1 0 nd nd 3.6 7.2 µg/kg ww 
Heptachlor epoxide 0/1 0 nd nd 3.6 7.2 µg/kg ww 
Methoxychlor 0/1 0 nd nd 3.6 7.2 µg/kg ww 
Mirex 0/1 0 nd nd 3.6 7.2 µg/kg ww 
Toxaphene 0/1 0 nd nd 180 360 µg/kg ww 
Total chlordane 1/1 100 3.9 JN 3.9 JN 3.9 nc µg/kg ww 

Conventional parameters               
Total solids 1/1 100 23.3  23.3  23.3 na % ww 
Lipid 1/1 100 1.1  1.1  1.1 na % ww 
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Table E.6.3-14. Summary statistics for red rock crab, edible meat  

 CHEMICAL 

DETECTION FREQUENCY CONCENTRATION 

RATIO % 
MINIMUM 
DETECT 

MAXIMUM 
DETECT 

CALCULATED 
MEAN 

RL OR  
RANGE OF RLS UNIT 

Metals and trace elements               
Mercury 2/2 100 0.050 J 0.11 J 0.080 na mg/kg ww 

Organometals               
Tributyltin as ion 0/2 0 nd nd 1.0 2.0 µg/kg ww 

Polychlorinated biphenyls               
Aroclor-1016/1242 2/2 100 10 J 16 J 13 na µg/kg ww 
Aroclor-1248 0/2 0 nd nd 0.43 0.83 – 0.87 µg/kg ww 
Aroclor-1254 2/2 100 42  81  62 na µg/kg ww 
Aroclor-1260 2/2 100 33  67  50 na µg/kg ww 
Total PCBs   2/2 100 85 J 164 J 120 nc µg/kg ww 

 

Table E.6.3-15. Summary statistics for red rock/Dungeness crab, edible meat  

 CHEMICAL 

DETECTION FREQUENCY CONCENTRATION 

RATIO % 
MINIMUM 
DETECT 

MAXIMUM 
DETECT 

CALCULATED 
MEAN 

RL OR RANGE 
 OF RLS UNIT 

Metals and trace elements               
Mercury 1/1 100 0.070 J 0.070 J 0.070 na mg/kg ww 

Organometals               
Tributyltin as ion 0/1 0 nd nd 1.0 2.0 µg/kg ww 

Polychlorinated biphenyls               
Aroclor-1016/1242 1/1 100 10 J 10 J 10 na µg/kg ww 
Aroclor-1248 0/1 0 nd nd 0.24 0.48 µg/kg ww 
Aroclor-1254 1/1 100 28  28  28 na µg/kg ww 
Aroclor-1260 1/1 100 22  22  22 na µg/kg ww 
Total PCBs   1/1 100 60 J 60 J 60 nc µg/kg ww 
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Table E.6.3-16. Summary statistics for shiner surfperch, whole body  

CHEMICAL 

DETECTION FREQUENCY CONCENTRATION 

RATIO % 
MINIMUM 
DETECT 

MAXIMUM 
DETECT 

CALCULATED 
MEAN 

RL OR  
RANGE OF RLS UNIT 

Metals and trace elements               
Antimony 24/27 89 0.0017 J 0.0079 J 0.0042 0.020 mg/kg ww 
Arsenic 27/27 100 0.715  1.4  0.99 na mg/kg ww 
Arsenic (inorganic) 8/8 100 0.020  0.160  0.070 na mg/kg ww 
Cadmium 27/27 100 0.0099  0.0240  0.015 na mg/kg ww 
Chromium 26/27 96 0.08 J 0.45  0.2 0.13 mg/kg ww 
Cobalt 24/24 100 0.0279  0.0606  0.0417 na mg/kg ww 
Copper 27/27 100 0.582  2.2  1.6 na mg/kg ww 
Lead 27/27 100 0.0453  0.2610  0.12 na mg/kg ww 
Mercury 27/27 100 0.018  0.088  0.033 na mg/kg ww 
Molybdenum 24/24 100 0.0138  0.0435  0.0207 na mg/kg ww 
Nickel 27/27 100 0.17 J 0.545 J 0.39 na mg/kg ww 
Selenium 24/24 100 0.111  0.219  0.177 na mg/kg ww 
Silver 24/27 89 0.0022 J 0.0108  0.0047 0.012 mg/kg ww 
Thallium 22/24 92 0.0005 J 0.0017 J 0.0008 0.0047 – 0.0052 mg/kg ww 
Vanadium 22/24 92 0.21 J 1.23  0.40 0.25 mg/kg ww 
Zinc 27/27 100 17  28.0  21 na mg/kg ww 

Organometals               
Monobutyltin as ion 24/24 100 0.75 J 4.0  2.3 na µg/kg ww 
Dibutyltin as ion 24/24 100 6.8  17  10 na µg/kg ww 
Tributyltin as ion 27/27 100 33  180  58 na µg/kg ww 
Tetrabutyltin as ion 0/24 0 nd nd 0.75 1.5 µg/kg ww 

PAHs               
2-Chloronaphthalene 0/27 0 nd nd 170 24 – 2,900 µg/kg ww 
2-Methylnaphthalene 24/27 89 2.1  8.8  7.2 64 µg/kg ww 
Acenaphthene 25/27 93 4.8  22  9.9 16 µg/kg ww 
Acenaphthylene 24/27 89 0.55 J 1.4  2.1 24 µg/kg ww 
Anthracene 24/27 89 0.61 J 2.1  2.4 24 µg/kg ww 
Benzo(a)anthracene 23/27 85 0.15 J 1.7  1.8 0.72 – 24 µg/kg ww 
Benzo(a)pyrene 19/27 70 0.13 J 1.5  2.6 0.72 – 40 µg/kg ww 
Benzo(b)fluoranthene 24/27 89 0.19 J 2.3  4.2 64 µg/kg ww 
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Benzo(g,h,i)perylene 8/27 30 0.16 J 0.99  2.5 0.16 – 40 µg/kg ww 
Benzo(k)fluoranthene 23/27 85 0.18 J 2.2  4.1 0.72 – 64 µg/kg ww 
Total benzofluoranthenes   24/27 89 0.21 J 4.5  4.7 nc µg/kg ww 
Chrysene 24/27 89 0.53 J 5.2  2.6 24 µg/kg ww 
Dibenzo(a,h)anthracene 1/27 4 0.24  0.24  3.8 0.18 – 64 µg/kg ww 
Dibenzofuran 24/27 89 2.7  7.4  6.6 40 µg/kg ww 
Fluoranthene 24/27 89 3.0  9.4  6.0 24 µg/kg ww 
Fluorene 24/27 89 2.4  7.1  5.4 24 µg/kg ww 
Indeno(1,2,3-cd)pyrene 8/27 30 0.12 J 1.1  2.4 0.13 – 40 µg/kg ww 
Naphthalene 5/27 19 5.8  8.7  6.4 3.0 – 64 µg/kg ww 
Phenanthrene 24/27 89 3.8  13  7.4 24 µg/kg ww 
Pyrene 24/27 89 1.3  5.7  3.6 24 µg/kg ww 
Total HPAH   24/27 89 5.6 J 25.8  14 nc µg/kg ww 
Total LPAH   25/27 93 12.6 J 37  25 nc µg/kg ww 
Carcinogenic PAHs – Mammal 24/27 89 0.37 J 2.2  3.1 43 µg/kg ww 
Total PAH   25/27 93 18.8 J 58  35 nc µg/kg ww 

Phthalates               
Bis(2-ethylhexyl)phthalate 5/27 19 280 J 2,100 J 800 24 – 3,600 µg/kg ww 
Butyl benzyl phthalate 7/24 29 300  1,400  490 57 – 1,200 µg/kg ww 
Diethyl phthalate 13/27 48 19 J 900 J 210 40 – 1,200 µg/kg ww 
Dimethyl phthalate 0/27 0 nd nd 170 9.9 – 2,900 µg/kg ww 
Di-n-butyl phthalate 1/27 4 2,300  2,300  220 40 – 580 µg/kg ww 
Di-n-octyl phthalate 0/27 0 nd nd 590 24 – 2,900 µg/kg ww 

Other SVOCs               
1,2,4-Trichlorobenzene 0/27 0 nd nd 110 24 – 580 µg/kg ww 
1,2-Dichlorobenzene 0/27 0 nd nd 110 24 – 580 µg/kg ww 
1,2-Diphenylhydrazine 0/3 0 nd nd 40 80 µg/kg ww 
1,3-Dichlorobenzene 0/27 0 nd nd 110 24 – 580 µg/kg ww 
1,4-Dichlorobenzene 0/27 0 nd nd 110 24 – 580 µg/kg ww 
2,4,5-Trichlorophenol 0/27 0 nd nd 740 120 – 15,000 µg/kg ww 
2,4,6-Trichlorophenol 0/27 0 nd nd 740 120 – 15,000 µg/kg ww 
2,4-Dichlorophenol 0/27 0 nd nd 220 40 – 1,200 µg/kg ww 
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2,4-Dimethylphenol 0/27 0 nd nd 230 40 – 1,200 µg/kg ww 
2,4-Dinitrophenol 0/12 0 nd nd 3,400 80 – 29,000 µg/kg ww 
2,4-Dinitrotoluene 0/27 0 nd nd 880 16 – 15,000 µg/kg ww 
2,6-Dinitrotoluene 0/27 0 nd nd 740 16 – 15,000 µg/kg ww 
2-Chlorophenol 0/27 0 nd nd 220 80 – 1,200 µg/kg ww 
2-Methylphenol 1/27 4 1,100 J 1,100 J 240 40 – 1,200 µg/kg ww 
2-Nitroaniline 0/27 0 nd nd 890 160 – 15,000 µg/kg ww 
2-Nitrophenol 0/27 0 nd nd 550 40 – 5,200 µg/kg ww 
3,3'-Dichlorobenzidine 0/24 0 nd nd 6,200 2,900 – 29,000 µg/kg ww 
3-Nitroaniline 0/24 0 nd nd 1,900 570 – 29,000 µg/kg ww 
4,6-Dinitro-o-cresol 0/27 0 nd nd 2,000 80 – 29,000 µg/kg ww 
4-Bromophenyl phenyl ether 0/27 0 nd nd 110 16 – 580 µg/kg ww 
4-Chloro-3-methylphenol 0/27 0 nd nd 550 80 – 2,900 µg/kg ww 
4-Chloroaniline 0/24 0 nd nd 620 290 – 2,900 µg/kg ww 
4-Chlorophenyl phenyl ether 0/27 0 nd nd 170 24 – 2,900 µg/kg ww 
4-Methylphenol 1/27 4 1,500  1,500  260 40 – 1,200 µg/kg ww 
4-Nitroaniline 0/27 0 nd nd 1,500 160 – 29,000 µg/kg ww 
4-Nitrophenol 2/27 7 530 J 530 J 1,800 80 – 29,000 µg/kg ww 
Aniline 0/24 0 nd nd 2,500 1,200 – 12,000 µg/kg ww 
Benzidine 0/24 0 nd nd 17,000 7,200 – 72,000 µg/kg ww 
Benzoic acid 17/27 63 740  54,000  4,800 2,900 – 5,800 µg/kg ww 
Benzyl alcohol 6/27 22 48  200 J 150 57 – 580 µg/kg ww 
bis(2-chloroethoxy)methane 1/27 4 240 J 240 J 270 40 – 1,500 µg/kg ww 
bis(2-chloroethyl)ether 0/27 0 nd nd 150 24 – 580 µg/kg ww 
bis(2-chloroisopropyl)ether 0/27 0 nd nd 120 57 – 580 µg/kg ww 
Caffeine 0/3 0 nd nd 4.0 8.0 µg/kg ww 
Carbazole 2/27 7 6,000  14,000  1,200 40 – 2,900 µg/kg ww 
Coprostanol 0/3 0 nd nd 80 160 µg/kg ww 
Hexachlorobenzene 1/27 4 4.1 JN 4.1 JN 2.4 1.5 – 24 µg/kg ww 
Hexachlorobutadiene 0/27 0 nd nd 110 40 – 580 µg/kg ww 
Hexachlorocyclopentadiene 0/27 0 nd nd 25,000 40 – 360,000 µg/kg ww 
Hexachloroethane 0/27 0 nd nd 110 40 – 580 µg/kg ww 
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Isophorone 0/27 0 nd nd 110 40 – 580 µg/kg ww 
Nitrobenzene 0/27 0 nd nd 110 40 – 580 µg/kg ww 
N-Nitrosodimethylamine 0/27 0 nd nd 860 120 – 5,800 µg/kg ww 
N-Nitroso-di-n-propylamine 0/27 0 nd nd 110 40 – 580 µg/kg ww 
N-Nitrosodiphenylamine 0/27 0 nd nd 180 40 – 2,900 µg/kg ww 
Pentachlorophenol 2/27 7 2.8 J 2,400 J 670 4.5 – 2,900 µg/kg ww 
Phenol 13/27 48 52 J 670 J 280 150 – 1,500 µg/kg ww 

Polychlorinated biphenyls               
PCB-001 7/12 58 3.29  16.6 J 7.27 6.58 – 23.7 ng/kg ww 
PCB-002 5/12 42 0.530 J 4.17 J 2.18 2.62 – 13.2 ng/kg ww 
PCB-003 7/12 58 1.14 J 39.3 J 6.01 5.15 – 6.45 ng/kg ww 
PCB-004 12/12 100 46.6  1,700  215 na ng/kg ww 
PCB-005 4/12 33 0.953 J 20.3 J 5.05 1.85 – 16.2 ng/kg ww 
PCB-006 12/12 100 24.8  3,240  319 na ng/kg ww 
PCB-007 7/12 58 2.63  698  68.1 6.48 – 13.3 ng/kg ww 
PCB-008 12/12 100 44.0  2,520  274 na ng/kg ww 
PCB-009 12/12 100 13.0  222  35.9 na ng/kg ww 
PCB-010 7/12 58 4.92  80.7  13.0 6.55 – 15.7 ng/kg ww 
PCB-011 5/12 42 5.71  57.2 J 11.6 6.99 – 31.7 ng/kg ww 
PCB-012 8/12 67 5.32 C 89.0 C 15.9 8.85 – 13.9 ng/kg ww 
PCB-013 8/12 67 C12 C12 nc 0 ng/kg ww 
PCB-014 0/12 0 nd nd 3.67 0.136 – 16.7 ng/kg ww 
PCB-015 12/12 100 119  1,320  245 na ng/kg ww 
PCB-016 12/12 100 26.9 J 389  74.6 na ng/kg ww 
PCB-017 12/12 100 180  7,640  903 na ng/kg ww 
PCB-018 12/12 100 913 C 24,900 C 3,310 na ng/kg ww 
PCB-019 12/12 100 115  2,330  338 na ng/kg ww 
PCB-020 12/12 100 3,950 C 75,100 C 12,200 na ng/kg ww 
PCB-021 12/12 100 144 C 1,910 C 343 na ng/kg ww 
PCB-022 12/12 100 232  4,730  708 na ng/kg ww 
PCB-023 4/12 33 1.27 J 3.98 J 2.75 1.64 – 16.4 ng/kg ww 
PCB-024 10/12 83 13.3 J 155  28.3 0.858 – 1.53 ng/kg ww 
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PCB-025 12/12 100 384  55,000  5,190 na ng/kg ww 
PCB-026 12/12 100 1,270 C 151,000 C 14,500 na ng/kg ww 
PCB-027 12/12 100 159  3,390  483 na ng/kg ww 
PCB-028 12/12 100 C20 C20 nc na ng/kg ww 
PCB-029 12/12 100 C26 C26 nc na ng/kg ww 
PCB-030 12/12 100 C18 C18 nc na ng/kg ww 
PCB-031 12/12 100 2,120  55,100  7,540 na ng/kg ww 
PCB-032 12/12 100 550  9,340  1,470 na ng/kg ww 
PCB-033 12/12 100 C21 C21 nc na ng/kg ww 
PCB-034 12/12 100 17.3  681  81.9 na ng/kg ww 
PCB-035 0/12 0 nd nd 2.33 0.765 – 17.4 ng/kg ww 
PCB-036 0/12 0 nd nd 2.02 0.682 – 15.6 ng/kg ww 
PCB-037 12/12 100 515  6,560  1,400 na ng/kg ww 
PCB-038 8/12 67 4.06 J 223 J 26.8 3.24 – 4.59 ng/kg ww 
PCB-039 8/12 67 6.32  183  25.1 3.26 – 4.62 ng/kg ww 
PCB-040 12/12 100 781 C 32,600 C 4,190 na ng/kg ww 
PCB-041 12/12 100 C40 C40 nc na ng/kg ww 
PCB-042 12/12 100 252  27,900  2,870 na ng/kg ww 
PCB-043 10/12 83 102  1,890  312 0.138 – 0.469 ng/kg ww 
PCB-044 12/12 100 4,460 C 328,000 C 36,600 na ng/kg ww 
PCB-045 12/12 100 346 C 8,600 C 1,280 na ng/kg ww 
PCB-046 12/12 100 95.5  3,830  496 na ng/kg ww 
PCB-047 12/12 100 C44 C44 nc na ng/kg ww 
PCB-048 12/12 100 303  4,650  866 na ng/kg ww 
PCB-049 12/12 100 6,490 C 396,000 C 45,100 na ng/kg ww 
PCB-050 12/12 100 897 C 23,000 C 3,320 na ng/kg ww 
PCB-051 12/12 100 C45 C45 nc na ng/kg ww 
PCB-052 12/12 100 13,900  770,000  89,900 na ng/kg ww 
PCB-053 12/12 100 C50 C50 nc na ng/kg ww 
PCB-054 12/12 100 9.23 J 151  25.0 na ng/kg ww 
PCB-055 4/12 33 104 J 431  102 2.90 – 54.9 ng/kg ww 
PCB-056 12/12 100 421  15,800  2,020 na ng/kg ww 
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PCB-057 12/12 100 70.5  11,500  1,100 na ng/kg ww 
PCB-058 11/12 92 32.1  2,700  287 5.40 ng/kg ww 
PCB-059 12/12 100 670 C 20,500 C 2,900 na ng/kg ww 
PCB-060 12/12 100 1,100  10,300  2,770 na ng/kg ww 
PCB-061 12/12 100 11,100 C 335,000 C 47,400 na ng/kg ww 
PCB-062 12/12 100 C59 C59 nc na ng/kg ww 
PCB-063 12/12 100 536  13,500  1,870 na ng/kg ww 
PCB-064 12/12 100 2,050  65,900  9,230 na ng/kg ww 
PCB-065 12/12 100 C44 C44 nc na ng/kg ww 
PCB-066 12/12 100 6,190  217,000  29,500 na ng/kg ww 
PCB-067 12/12 100 210  9,160  1,140 na ng/kg ww 
PCB-068 12/12 100 121  12,700  1,350 na ng/kg ww 
PCB-069 12/12 100 C49 C49 nc na ng/kg ww 
PCB-070 12/12 100 C61 C61 nc na ng/kg ww 
PCB-071 12/12 100 C40 C40 nc na ng/kg ww 
PCB-072 12/12 100 224  21,100  2,220 na ng/kg ww 
PCB-073 6/12 50 51.6  1,010  128 0.0497 – 2.19 ng/kg ww 
PCB-074 12/12 100 C61 C61 nc na ng/kg ww 
PCB-075 12/12 100 C59 C59 nc na ng/kg ww 
PCB-076 12/12 100 C61 C61 nc na ng/kg ww 
PCB-077 12/12 100 568  5,940  1,470 na ng/kg ww 
PCB-078 0/12 0 nd nd 11.4 3.07 – 55.7 ng/kg ww 
PCB-079 12/12 100 143  9,580  1,120 na ng/kg ww 
PCB-080 1/12 8 321  321  35.8 2.83 – 49.4 ng/kg ww 
PCB-081 12/12 100 45.8  234  90.9 na ng/kg ww 
PCB-082 12/12 100 179  14,700  1,770 na ng/kg ww 
PCB-083 12/12 100 23,500 C 686,000 C 102,000 na ng/kg ww 
PCB-084 12/12 100 1,260  155,000  16,600 na ng/kg ww 
PCB-085 12/12 100 1,800 C 80,800 C 10,200 na ng/kg ww 
PCB-086 12/12 100 9,240 C 423,000 C 58,900 na ng/kg ww 
PCB-087 12/12 100 C86 C86 nc na ng/kg ww 
PCB-088 12/12 100 1,860 C 105,000 C 13,200 na ng/kg ww 
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PCB-089 11/12 92 20.6  1,680  198 2.45 ng/kg ww 
PCB-090 12/12 100 30,300 C 886,000 C 155,000 na ng/kg ww 
PCB-091 12/12 100 C88 C88 nc na ng/kg ww 
PCB-092 12/12 100 4,410  241,000  33,100 na ng/kg ww 
PCB-093 12/12 100 9,670 C 705,000 C 93,000 na ng/kg ww 
PCB-094 11/12 92 18.4  2,090  219 29.6 ng/kg ww 
PCB-095 12/12 100 C93 C93 nc na ng/kg ww 
PCB-096 11/12 92 59.0  2,510  324 0.695 ng/kg ww 
PCB-097 12/12 100 C86 C86 nc na ng/kg ww 
PCB-098 12/12 100 C93 C93 nc na ng/kg ww 
PCB-099 12/12 100 C83 C83 nc na ng/kg ww 
PCB-100 12/12 100 C93 C93 nc na ng/kg ww 
PCB-101 12/12 100 C90 C90 nc na ng/kg ww 
PCB-102 12/12 100 C93 C93 nc na ng/kg ww 
PCB-103 12/12 100 320  13,500  2,130 na ng/kg ww 
PCB-104 11/12 92 3.30 J 73.3  11.8 4.66 ng/kg ww 
PCB-105 12/12 100 10,800  195,000  35,400 na ng/kg ww 
PCB-106 0/12 0 nd nd 19.0 13.6 – 102 ng/kg ww 
PCB-107 12/12 100 574 C 19,000 C 2,870 na ng/kg ww 
PCB-108 12/12 100 C86 C86 nc na ng/kg ww 
PCB-109 12/12 100 2,550  80,300  11,300 na ng/kg ww 
PCB-110 12/12 100 15,400 C 906,000 C 114,000 na ng/kg ww 
PCB-111 12/12 100 30.4 J 1,310  194 na ng/kg ww 
PCB-112 0/12 0 nd nd 4.47 1.65 – 22.4 ng/kg ww 
PCB-113 12/12 100 C90 C90 nc na ng/kg ww 
PCB-114 12/12 100 741  11,400  2,100 na ng/kg ww 
PCB-115 12/12 100 C110 C110 nc na ng/kg ww 
PCB-116 12/12 100 C85 C85 nc na ng/kg ww 
PCB-117 12/12 100 C85 C85 nc na ng/kg ww 
PCB-118 12/12 100 33,800  812,000  129,000 na ng/kg ww 
PCB-119 12/12 100 C86 C86 nc na ng/kg ww 
PCB-120 12/12 100 218  8,790  1,250 na ng/kg ww 
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PCB-121 9/12 75 11.9  275  56.9 6.19 – 6.63 ng/kg ww 
PCB-122 11/12 92 108  3,650  533 15.5 ng/kg ww 
PCB-123 12/12 100 600  7,750  1,670 na ng/kg ww 
PCB-124 12/12 100 C107 C107 nc na ng/kg ww 
PCB-125 12/12 100 C86 C86 nc na ng/kg ww 
PCB-126 12/12 100 55.3  370 J 140 na ng/kg ww 
PCB-127 9/12 75 64.0  1,550  265 45.4 – 113 ng/kg ww 
PCB-128 12/12 100 5,040 C 124,000 C 25,900 na ng/kg ww 
PCB-129 12/12 100 63,200 C 854,000 C 249,000 na ng/kg ww 
PCB-130 12/12 100 3,140  56,100  12,300 na ng/kg ww 
PCB-131 12/12 100 116  6,270  980 na ng/kg ww 
PCB-132 12/12 100 2,980  209,000  32,600 na ng/kg ww 
PCB-133 12/12 100 1,040  15,000  4,300 na ng/kg ww 
PCB-134 12/12 100 994 C 44,500 C 7,810 na ng/kg ww 
PCB-135 12/12 100 12,000 C 334,000 C 70,800 na ng/kg ww 
PCB-136 12/12 100 2,270  73,800  17,400 na ng/kg ww 
PCB-137 12/12 100 2,030  47,800  8,320 na ng/kg ww 
PCB-138 12/12 100 C129 C129 nc na ng/kg ww 
PCB-139 12/12 100 691 C 17,600 C 3,060 na ng/kg ww 
PCB-140 12/12 100 C139 C139 nc na ng/kg ww 
PCB-141 12/12 100 3,960  183,000  32,800 na ng/kg ww 
PCB-142 0/12 0 nd nd 22.0 5.19 – 119 ng/kg ww 
PCB-143 12/12 100 C134 C134 nc na ng/kg ww 
PCB-144 12/12 100 1,410  41,700  8,120 na ng/kg ww 
PCB-145 7/12 58 4.45  224  25.4 0.117 – 4.52 ng/kg ww 
PCB-146 12/12 100 10,400  158,000  44,800 na ng/kg ww 
PCB-147 12/12 100 11,400 C 515,000 C 115,000 na ng/kg ww 
PCB-148 12/12 100 78.9  1,380  418 na ng/kg ww 
PCB-149 12/12 100 C147 C147 nc na ng/kg ww 
PCB-150 12/12 100 50.7  988  268 na ng/kg ww 
PCB-151 12/12 100 C135 C135 nc na ng/kg ww 
PCB-152 12/12 100 11.4  639  81.1 na ng/kg ww 
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PCB-153 12/12 100 72,500 C 1,070,000 C 269,000 na ng/kg ww 
PCB-154 12/12 100 C135 C135 nc na ng/kg ww 
PCB-155 12/12 100 8.10  60.4  20.5 na ng/kg ww 
PCB-156 12/12 100 5,710 C 108,000 C 21,500 na ng/kg ww 
PCB-157 12/12 100 C156 C156 nc na ng/kg ww 
PCB-158 12/12 100 4,830  81,200  22,200 na ng/kg ww 
PCB-159 12/12 100 50.7  3,970  699 na ng/kg ww 
PCB-160 12/12 100 C129 C129 nc na ng/kg ww 
PCB-161 0/12 0 nd nd 15.3 3.88 – 82.3 ng/kg ww 
PCB-162 12/12 100 146  2,670  582 na ng/kg ww 
PCB-163 12/12 100 C129 C129 nc na ng/kg ww 
PCB-164 12/12 100 775  46,300  8,990 na ng/kg ww 
PCB-165 11/12 92 35.7  370  110 50.7 ng/kg ww 
PCB-166 12/12 100 C128 C128 nc na ng/kg ww 
PCB-167 12/12 100 2,320  34,900  8,600 na ng/kg ww 
PCB-168 12/12 100 C153 C153 nc na ng/kg ww 
PCB-169 4/12 33 3.45  22.4  8.62 1.76 – 46.7 ng/kg ww 
PCB-170 12/12 100 11,400  366,000  63,400 na ng/kg ww 
PCB-171 12/12 100 3,350 C 109,000 C 18,500 na ng/kg ww 
PCB-172 12/12 100 1,660  59,700  10,100 na ng/kg ww 
PCB-173 12/12 100 C171 C171 nc na ng/kg ww 
PCB-174 12/12 100 1,150  90,000  14,900 na ng/kg ww 
PCB-175 12/12 100 439  14,700  2,440 na ng/kg ww 
PCB-176 12/12 100 367  27,200  4,080 na ng/kg ww 
PCB-177 12/12 100 5,080  223,000  35,700 na ng/kg ww 
PCB-178 12/12 100 2,700  78,800  13,900 na ng/kg ww 
PCB-179 12/12 100 2,160  119,000  18,000 na ng/kg ww 
PCB-180 12/12 100 33,300 C 1,080,000 C 181,000 na ng/kg ww 
PCB-181 12/12 100 81.3  2,070  425 na ng/kg ww 
PCB-182 12/12 100 108  927  375 na ng/kg ww 
PCB-183 12/12 100 10,000 C 310,000 C 51,100 na ng/kg ww 
PCB-184 11/12 92 8.66  86.9  24.6 2.42 ng/kg ww 
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PCB-185 12/12 100 C183 C183 nc na ng/kg ww 
PCB-186 0/12 0 nd nd 1.09 0.366 – 9.39 ng/kg ww 
PCB-187 12/12 100 18,300  549,000  95,900 na ng/kg ww 
PCB-188 12/12 100 34.5  273  87.5 na ng/kg ww 
PCB-189 12/12 100 388  9,590  1,860 na ng/kg ww 
PCB-190 12/12 100 2,470  76,800  13,800 na ng/kg ww 
PCB-191 12/12 100 513  15,000  2,690 na ng/kg ww 
PCB-192 0/12 0 nd nd 1.28 0.409 – 10.7 ng/kg ww 
PCB-193 12/12 100 C180 C180 nc na ng/kg ww 
PCB-194 12/12 100 3,410  97,600  19,200 na ng/kg ww 
PCB-195 12/12 100 1,500  50,700  8,960 na ng/kg ww 
PCB-196 12/12 100 2,000  63,600  11,600 na ng/kg ww 
PCB-197 12/12 100 259 C 9,590 C 1,640 na ng/kg ww 
PCB-198 12/12 100 2,360 C 98,800 C 17,600 na ng/kg ww 
PCB-199 12/12 100 C198 C198 nc na ng/kg ww 
PCB-200 12/12 100 C197 C197 nc na ng/kg ww 
PCB-201 12/12 100 570  15,300  2,860 na ng/kg ww 
PCB-202 12/12 100 1,120  21,500  4,690 na ng/kg ww 
PCB-203 12/12 100 3,000  77,100  15,400 na ng/kg ww 
PCB-204 11/12 92 1.18 J 15.2 J 5.20 0.457 ng/kg ww 
PCB-205 12/12 100 180  4,700  957 na ng/kg ww 
PCB-206 12/12 100 693  9,710  2,820 na ng/kg ww 
PCB-207 12/12 100 100  1,680  420 na ng/kg ww 
PCB-208 12/12 100 125  1,640  503 na ng/kg ww 
PCB-209 12/12 100 77.1  299  168 na ng/kg ww 
Total PCB congeners 9/9 100 532,400 J 12,228,000 J 3,190,000 nc ng/kg ww 
Aroclor-1016 0/49 0 nd nd 32 8.0 – 200 µg/kg ww 
Aroclor-1221 0/49 0 nd nd 42 8.0 – 290 µg/kg ww 
Aroclor-1232 0/49 0 nd nd 33 8.0 – 200 µg/kg ww 
Aroclor-1242 0/49 0 nd nd 32 8.0 – 200 µg/kg ww 
Aroclor-1248 25/49 51 100  4,400  220 8.0 – 200 µg/kg ww 
Aroclor-1254 49/49 100 200  7,600  730 na µg/kg ww 
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Aroclor-1260 49/49 100 150  7,100  850 na µg/kg ww 
Total PCBs   49/49 100 350  18,400 J 1,800 nc µg/kg ww 
PCB TEQ – Bird 9/9 100 41.40 J 393.0 J 113 na ng/kg ww 
PCB TEQ – Fish 9/9 100 0.6330 J 8.400 J 2.16 na ng/kg ww 
PCB TEQ – Mammal 9/9 100 7.55 J 73.0 J 23.2 na ng/kg ww 

Pesticides               
2,4'-DDD 1/24 4 57 JN 57 JN 5.4 1.5 – 41 µg/kg ww 
2,4'-DDE 2/24 8 3.2 JN 110 JN 6.8 1.5 – 16 µg/kg ww 
2,4'-DDT 24/24 100 18 JN 440 JN 78 na µg/kg ww 
4,4'-DDD 22/24 92 1.3 JN 8.5 JN 4.6 3.5 – 4.7 µg/kg ww 
4,4'-DDE 17/24 71 4.4 JN 15 JN 7.3 3.7 – 8.1 µg/kg ww 
4,4'-DDT 24/24 100 14 JN 470 JN 90 na µg/kg ww 
Total DDTs   24/24 100 35 JN 1,020 JN 190 nc µg/kg ww 
Aldrin 1/24 4 1.4 JN 1.4 JN 0.82 1.5 – 3.7 µg/kg ww 
Dieldrin 0/24 0 nd nd 1.3 1.5 – 7.2 µg/kg ww 
Total aldrin/dieldrin 1/24 4 1.4 JN 1.4 JN 1.3 nc µg/kg ww 
alpha-BHC 2/24 8 0.45 JN 0.46 JN 0.96 1.5 – 7.2 µg/kg ww 
beta-BHC 16/24 67 2.5 JN 15 JN 5.9 1.5 – 5.1 µg/kg ww 
gamma-BHC 7/24 29 0.59 JN 5.1 JN 1.2 1.5 – 2.8 µg/kg ww 
delta-BHC 0/24 0 nd nd 0.75 1.5 µg/kg ww 
alpha-Chlordane 16/24 67 0.60 JN 3.6 JN 1.6 1.5 – 7.2 µg/kg ww 
gamma-Chlordane 24/24 100 4.1 JN 330 JN 32 na µg/kg ww 
alpha-Endosulfan 11/24 46 2.0 JN 6.3 JN 2.4 1.5 – 9.9 µg/kg ww 
beta-Endosulfan 14/24 58 2.0 JN 44 JN 7.6 2.4 – 11 µg/kg ww 
Endosulfan sulfate 0/24 0 nd nd 0.75 1.5 µg/kg ww 
Endrin 8/24 33 2.2 JN 40 JN 5.3 1.5 – 72 µg/kg ww 
Endrin aldehyde 3/24 12 5.3 JN 78 JN 4.9 1.5 – 6.5 µg/kg ww 
Endrin ketone 0/24 0 nd nd 1.4 1.5 – 15 µg/kg ww 
Heptachlor 1/24 4 9.7 JN 9.7 JN 1.6 1.5 – 6.8 µg/kg ww 
Heptachlor epoxide 5/24 21 3.4 JN 10 JN 2.5 1.5 – 6.0 µg/kg ww 
Methoxychlor 0/24 0 nd nd 1.5 1.5 – 7.2 µg/kg ww 
Mirex 0/24 0 nd nd 0.75 1.5 µg/kg ww 



Table E.6.3-16, cont. Summary statistics for shiner surfperch, whole body  

Lower
 Duwamish

 Waterway
 Group

 

Port  of Seattle  /  Ci ty  of Seattle  /  King County /  The Boeing Company  
 

FINAL 
LDW RI: Appendix E 

July 9, 2010 
 Page 359 

 

CHEMICAL 

DETECTION FREQUENCY CONCENTRATION 

RATIO % 
MINIMUM 
DETECT 

MAXIMUM 
DETECT 

CALCULATED 
MEAN 

RL OR  
RANGE OF RLS UNIT 

Toxaphene 0/24 0 nd nd 390 190 – 4,800 µg/kg ww 
Total chlordane 24/24 100 4.9 JN 330 JN 33 nc µg/kg ww 

Conventional parameters               
Total solids 46/46 100 22.8  30.42  26.1 na % ww 
Total solids (estimated) 3/3 100 26.1  26.1  26.1 na % ww 
Lipid 49/49 100 1.6  6.93  4.6 na % ww 

Note:  data for seven shiner surfperch whole body composite samples collected by King County in 2006 are not included in this table 

.
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Metals and trace elements               
Antimony 10/12 83 0.0009 J 0.0025 J 0.002 0.0079 – 0.0087 mg/kg ww 
Arsenic 12/12 100 1.670  3.570  2.612 na mg/kg ww 
Arsenic (inorganic) 4/4 100 0.030  0.030  0.030 na mg/kg ww 
Cadmium 12/12 100 0.0169  0.0444  0.0290 na mg/kg ww 
Chromium 0/12 0 nd nd 0.04 0.07 – 0.10 mg/kg ww 
Cobalt 12/12 100 0.0107  0.0169 J 0.0132 na mg/kg ww 
Copper 12/12 100 4.430  7.320  6.238 na mg/kg ww 
Lead 12/12 100 0.0131  0.0503  0.0270 na mg/kg ww 
Mercury 12/12 100 0.023  0.060  0.047 na mg/kg ww 
Molybdenum 12/12 100 0.0131  0.0171  0.0150 na mg/kg ww 
Nickel 12/12 100 0.035 J 0.065  0.050 na mg/kg ww 
Selenium 12/12 100 0.160  0.262  0.209 na mg/kg ww 
Silver 12/12 100 0.0431  0.0702  0.0563 na mg/kg ww 
Thallium 0/12 0 nd nd 0.0018 0.0027 – 0.0039 mg/kg ww 
Vanadium 0/12 0 nd nd 0.088 0.14 – 0.20 mg/kg ww 
Zinc 12/12 100 26.1  39.3  34.4 na mg/kg ww 

Organometals               
Monobutyltin as ion 0/12 0 nd nd 0.75 1.5 µg/kg ww 
Dibutyltin as ion 0/12 0 nd nd 0.75 1.5 µg/kg ww 
Tributyltin as ion 0/12 0 nd nd 0.75 1.5 µg/kg ww 
Tetrabutyltin as ion 0/12 0 nd nd 0.75 1.5 µg/kg ww 

PAHs               
2-Chloronaphthalene 0/12 0 nd nd 220 57 – 580 µg/kg ww 
2-Methylnaphthalene 1/12 8 0.45  0.45  0.24 0.34 – 0.52 µg/kg ww 
Acenaphthene 5/12 42 0.13 J 0.18 J 0.27 0.72 µg/kg ww 
Acenaphthylene 1/12 8 0.13 J 0.13 J 0.34 0.72 µg/kg ww 
Anthracene 8/12 67 0.090 J 0.18 J 0.21 0.72 µg/kg ww 
Benzo(a)anthracene 2/12 17 0.12 J 0.16  0.32 0.72 µg/kg ww 
Benzo(a)pyrene 1/12 8 0.18  0.18  0.35 0.72 µg/kg ww 
Benzo(b)fluoranthene 1/12 8 0.17  0.17  0.34 0.72 µg/kg ww 
Benzo(g,h,i)perylene 1/12 8 0.22  0.22  0.35 0.72 µg/kg ww 
Benzo(k)fluoranthene 1/12 8 0.16  0.16  0.34 0.72 µg/kg ww 
Total benzofluoranthenes   1/12 8 0.33  0.33  0.36 nc µg/kg ww 
Chrysene 2/12 17 0.14 J 0.17  0.33 0.72 µg/kg ww 
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Dibenzo(a,h)anthracene 1/12 8 0.20  0.20  0.35 0.72 µg/kg ww 
Dibenzofuran 8/12 67 0.097 J 0.19 J 0.12 0.11 – 0.23 µg/kg ww 
Fluoranthene 12/12 100 0.18 J 0.80  0.51 na µg/kg ww 
Fluorene 12/12 100 0.094 J 0.25 J 0.15 na µg/kg ww 
Indeno(1,2,3-cd)pyrene 1/12 8 0.23  0.23  0.35 0.72 µg/kg ww 
Naphthalene 1/12 8 1.5  1.5  0.92 1.4 – 2.2 µg/kg ww 
Phenanthrene 2/12 17 0.49  0.67 J 0.27 0.31 – 0.51 µg/kg ww 
Pyrene 12/12 100 0.16 J 0.43 J 0.25 na µg/kg ww 
Total HPAH   12/12 100 0.34 J 2.09 J 0.91 nc µg/kg ww 
Total LPAH   12/12 100 0.094 J 2.4 J 0.52 nc µg/kg ww 
Carcinogenic PAHs – Mammal 2/12 17 0.33  0.63 J 0.35 0.65 µg/kg ww 
Total PAH   12/12 100 0.43 J 4.5 J 1.4 nc µg/kg ww 

Phthalates               
Bis(2-ethylhexyl)phthalate 0/12 0 nd nd 60 66 – 260 µg/kg ww 
Butyl benzyl phthalate 0/12 0 nd nd 390 120 – 1,200 µg/kg ww 
Diethyl phthalate 5/12 42 21 J 180 J 320 120 – 1,200 µg/kg ww 
Dimethyl phthalate 1/12 8 7.6 J 7.6 J 220 57 – 580 µg/kg ww 
Di-n-butyl phthalate 0/12 0 nd nd 200 31 – 580 µg/kg ww 
Di-n-octyl phthalate 0/12 0 nd nd 830 290 – 2,900 µg/kg ww 

Other SVOCs               
1,2,4-Trichlorobenzene 0/12 0 nd nd 220 57 – 580 µg/kg ww 
1,2-Dichlorobenzene 0/12 0 nd nd 220 57 – 580 µg/kg ww 
1,3-Dichlorobenzene 0/12 0 nd nd 220 57 – 580 µg/kg ww 
1,4-Dichlorobenzene 0/12 0 nd nd 220 57 – 580 µg/kg ww 
2,4,5-Trichlorophenol 0/12 0 nd nd 910 290 – 2,900 µg/kg ww 
2,4,6-Trichlorophenol 0/12 0 nd nd 910 290 – 2,900 µg/kg ww 
2,4-Dichlorophenol 0/12 0 nd nd 470 120 – 1,200 µg/kg ww 
2,4-Dimethylphenol 0/12 0 nd nd 470 120 – 1,200 µg/kg ww 
2,4-Dinitrophenol 0/12 0 nd nd 4,700 1,200 – 12,000 µg/kg ww 
2,4-Dinitrotoluene 0/12 0 nd nd 840 290 – 2,900 µg/kg ww 
2,6-Dinitrotoluene 0/12 0 nd nd 760 290 – 2,900 µg/kg ww 
2-Chlorophenol 0/12 0 nd nd 470 120 – 1,200 µg/kg ww 
2-Methylphenol 0/12 0 nd nd 470 120 – 1,200 µg/kg ww 
2-Nitroaniline 0/12 0 nd nd 1,100 290 – 2,900 µg/kg ww 
2-Nitrophenol 0/12 0 nd nd 830 290 – 2,900 µg/kg ww 
3,3'-Dichlorobenzidine 0/12 0 nd nd 11,000 2,900 – 29,000 µg/kg ww 
3-Nitroaniline 0/12 0 nd nd 2,200 570 – 5,800 µg/kg ww 
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4,6-Dinitro-o-cresol 0/12 0 nd nd 2,200 570 – 5,800 µg/kg ww 
4-Bromophenyl phenyl ether 0/12 0 nd nd 220 57 – 580 µg/kg ww 
4-Chloro-3-methylphenol 0/12 0 nd nd 1,100 290 – 2,900 µg/kg ww 
4-Chloroaniline 0/12 0 nd nd 1,100 290 – 2,900 µg/kg ww 
4-Chlorophenyl phenyl ether 0/12 0 nd nd 220 57 – 580 µg/kg ww 
4-Methylphenol 0/12 0 nd nd 470 120 – 1,200 µg/kg ww 
4-Nitroaniline 0/12 0 nd nd 1,800 570 – 5,800 µg/kg ww 
4-Nitrophenol 0/12 0 nd nd 2,200 570 – 5,800 µg/kg ww 
Aniline 0/12 0 nd nd 4,700 1,200 – 12,000 µg/kg ww 
Benzidine 0/12 0 nd nd 28,000 7,200 – 72,000 µg/kg ww 
Benzoic acid 0/12 0 nd nd 4,700 1,200 – 12,000 µg/kg ww 
Benzyl alcohol 1/12 8 12 J 12 J 360 120 – 1,200 µg/kg ww 
bis(2-chloroethoxy)methane 0/12 0 nd nd 740 290 – 2,900 µg/kg ww 
bis(2-chloroethyl)ether 0/12 0 nd nd 360 120 – 1,200 µg/kg ww 
bis(2-chloroisopropyl)ether 0/12 0 nd nd 220 57 – 580 µg/kg ww 
Carbazole 0/12 0 nd nd 1,100 290 – 2,900 µg/kg ww 
Hexachlorobenzene 0/12 0 nd nd 0.75 1.5 µg/kg ww 
Hexachlorobutadiene 0/12 0 nd nd 220 57 – 580 µg/kg ww 
Hexachlorocyclopentadiene 0/12 0 nd nd 28,000 7,200 – 72,000 µg/kg ww 
Hexachloroethane 0/12 0 nd nd 220 57 – 580 µg/kg ww 
Isophorone 0/12 0 nd nd 220 57 – 580 µg/kg ww 
Nitrobenzene 0/12 0 nd nd 220 57 – 580 µg/kg ww 
N-Nitrosodimethylamine 0/12 0 nd nd 3,100 1,200 – 12,000 µg/kg ww 
N-Nitroso-di-n-propylamine 0/12 0 nd nd 220 57 – 580 µg/kg ww 
N-Nitrosodiphenylamine 0/12 0 nd nd 220 57 – 580 µg/kg ww 
Pentachlorophenol 0/12 0 nd nd 74 3.3 – 580 µg/kg ww 
Phenol 1/12 8 43 J 43 J 580 150 – 1,500 µg/kg ww 

Polychlorinated biphenyls               
PCB-001 2/5 40 1.04 J 3.45 J 1.11 0.686 – 0.780 ng/kg ww 
PCB-002 5/5 100 0.340 J 2.90  0.874 na ng/kg ww 
PCB-003 5/5 100 0.401 J 15.4 J 3.46 na ng/kg ww 
PCB-004 5/5 100 4.68  13.5  7.35 na ng/kg ww 
PCB-005 1/5 20 0.222 J 0.222 J 0.185 0.257 – 0.508 ng/kg ww 
PCB-006 5/5 100 1.25 J 2.92 J 1.90 na ng/kg ww 
PCB-007 5/5 100 0.391 J 33.3  7.01 na ng/kg ww 
PCB-008 5/5 100 1.69 J 4.21 J 2.75 na ng/kg ww 
PCB-009 5/5 100 0.490 J 0.897 J 0.695 na ng/kg ww 
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PCB-010 1/5 20 0.165 J 0.165 J 0.163 0.238 – 0.473 ng/kg ww 
PCB-011 1/5 20 35.6 J 35.6 J 8.17 2.07 – 3.43 ng/kg ww 
PCB-012 5/5 100 1.49 CJ 2.53 CJ 1.84 na ng/kg ww 
PCB-013 5/5 100 C12 C12 nc na ng/kg ww 
PCB-014 0/5 0 nd nd 0.152 0.148 – 0.483 ng/kg ww 
PCB-015 5/5 100 132  314  192 na ng/kg ww 
PCB-016 5/5 100 8.90  38.3  20.3 na ng/kg ww 
PCB-017 5/5 100 19.2  99.5  53.1 na ng/kg ww 
PCB-018 5/5 100 229 C 412 C 309 na ng/kg ww 
PCB-019 5/5 100 2.01 J 9.16  3.98 na ng/kg ww 
PCB-020 5/5 100 1,850 C 3,820 C 2,430 na ng/kg ww 
PCB-021 2/5 40 22.0 C 121 C 28.8 0.658 – 0.854 ng/kg ww 
PCB-022 5/5 100 131  331  211 na ng/kg ww 
PCB-023 1/5 20 1.39  1.39  0.590 0.649 – 0.843 ng/kg ww 
PCB-024 5/5 100 0.237 J 1.91 J 1.20 na ng/kg ww 
PCB-025 5/5 100 7.62  54.8  32.9 na ng/kg ww 
PCB-026 5/5 100 132 C 340 C 234 na ng/kg ww 
PCB-027 5/5 100 0.0855 J 19.5  7.37 na ng/kg ww 
PCB-028 5/5 100 C20 C20 nc na ng/kg ww 
PCB-029 5/5 100 C26 C26 nc na ng/kg ww 
PCB-030 5/5 100 C18 C18 nc na ng/kg ww 
PCB-031 5/5 100 391  723  588 na ng/kg ww 
PCB-032 5/5 100 14.1  99.3  41.4 na ng/kg ww 
PCB-033 2/5 40 C21 C21 nc 0 ng/kg ww 
PCB-034 2/5 40 1.02 J 1.89 J 0.849 0.747 – 0.970 ng/kg ww 
PCB-035 1/5 20 0.350 J 0.350 J 0.446 0.783 – 1.02 ng/kg ww 
PCB-036 0/5 0 nd nd 0.359 0.197 – 0.918 ng/kg ww 
PCB-037 5/5 100 415  981  612 na ng/kg ww 
PCB-038 0/5 0 nd nd 0.352 0.206 – 0.895 ng/kg ww 
PCB-039 5/5 100 3.82  11.3  6.94 na ng/kg ww 
PCB-040 5/5 100 172 C 402 C 276 na ng/kg ww 
PCB-041 5/5 100 C40 C40 nc na ng/kg ww 
PCB-042 5/5 100 274  528  395 na ng/kg ww 
PCB-043 4/5 80 59.2  163  95.7 0.147 ng/kg ww 
PCB-044 5/5 100 1,850 C 2,980 C 2,470 na ng/kg ww 
PCB-045 5/5 100 18.5 CJ 72.2 C 38.9 na ng/kg ww 
PCB-046 5/5 100 2.89  20.1  9.79 na ng/kg ww 



Table E.6.3-17, cont. Summary statistics for slender crab, edible meat  

Lower
 Duwamish

 Waterway
 Group

 

Port  of Seattle  /  Ci ty  of Seattle  /  King County /  The Boeing Company  
 

FINAL 
LDW RI: Appendix E 

July 9, 2010 
 Page 364 

 

CHEMICAL 

DETECTION FREQUENCY CONCENTRATION 

RATIO % 
MINIMUM 
DETECT 

MAXIMUM 
DETECT 

CALCULATED 
MEAN 

RL OR  
RANGE OF RLS UNIT 

PCB-047 5/5 100 C44 C44 nc na ng/kg ww 
PCB-048 5/5 100 115  338  208 na ng/kg ww 
PCB-049 5/5 100 1,990 C 2,800 C 2,580 na ng/kg ww 
PCB-050 5/5 100 13.8 C 86.9 C 46.8 na ng/kg ww 
PCB-051 5/5 100 C45 C45 nc na ng/kg ww 
PCB-052 5/5 100 4,440  6,250  5,510 na ng/kg ww 
PCB-053 5/5 100 C50 C50 nc na ng/kg ww 
PCB-054 1/5 20 1.32  1.32  0.305 0.0799 – 0.118 ng/kg ww 
PCB-055 0/5 0 nd nd 1.93 0.496 – 5.36 ng/kg ww 
PCB-056 5/5 100 549  900  714 na ng/kg ww 
PCB-057 5/5 100 5.07  18.0  13.0 na ng/kg ww 
PCB-058 5/5 100 5.77  18.6  14.5 na ng/kg ww 
PCB-059 5/5 100 106 C 187 C 153 na ng/kg ww 
PCB-060 5/5 100 792  1,650  1,200 na ng/kg ww 
PCB-061 5/5 100 3,620 C 5,200 C 4,440 na ng/kg ww 
PCB-062 5/5 100 C59 C59 nc na ng/kg ww 
PCB-063 5/5 100 168  248  210 na ng/kg ww 
PCB-064 5/5 100 583  899  745 na ng/kg ww 
PCB-065 5/5 100 C44 C44 nc na ng/kg ww 
PCB-066 5/5 100 3,400  5,730  4,500 na ng/kg ww 
PCB-067 5/5 100 31.5  55.2  47.5 na ng/kg ww 
PCB-068 5/5 100 20.0  46.1  29.9 na ng/kg ww 
PCB-069 5/5 100 C49 C49 nc na ng/kg ww 
PCB-070 5/5 100 C61 C61 nc na ng/kg ww 
PCB-071 5/5 100 C40 C40 nc na ng/kg ww 
PCB-072 5/5 100 56.9  107  75.6 na ng/kg ww 
PCB-073 0/5 0 nd nd 0.0483 0.0782 – 0.120 ng/kg ww 
PCB-074 5/5 100 C61 C61 nc na ng/kg ww 
PCB-075 5/5 100 C59 C59 nc na ng/kg ww 
PCB-076 5/5 100 C61 C61 nc na ng/kg ww 
PCB-077 5/5 100 232  456  329 na ng/kg ww 
PCB-078 0/5 0 nd nd 1.91 0.509 – 5.30 ng/kg ww 
PCB-079 5/5 100 67.8  101  84.8 na ng/kg ww 
PCB-080 0/5 0 nd nd 1.76 0.464 – 4.88 ng/kg ww 
PCB-081 5/5 100 12.8 J 25.4  19.7 na ng/kg ww 
PCB-082 5/5 100 302  522  393 na ng/kg ww 
PCB-083 5/5 100 5,120 C 7,400 C 6,470 na ng/kg ww 
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PCB-084 5/5 100 315  589  447 na ng/kg ww 
PCB-085 5/5 100 1,060 C 1,770 C 1,500 na ng/kg ww 
PCB-086 5/5 100 3,470 C 5,430 C 4,420 na ng/kg ww 
PCB-087 5/5 100 C86 C86 nc na ng/kg ww 
PCB-088 5/5 100 570 C 906 C 758 na ng/kg ww 
PCB-089 2/5 40 4.35 J 9.99  3.59 0.256 – 3.88 ng/kg ww 
PCB-090 5/5 100 10,200 C 14,200 C 12,300 na ng/kg ww 
PCB-091 5/5 100 C88 C88 nc na ng/kg ww 
PCB-092 5/5 100 1,870  2,520  2,220 na ng/kg ww 
PCB-093 5/5 100 2,940 C 4,730 C 3,640 na ng/kg ww 
PCB-094 4/5 80 4.58 J 8.84  6.17 0.256 ng/kg ww 
PCB-095 5/5 100 C93 C93 nc na ng/kg ww 
PCB-096 5/5 100 1.04  6.03  3.56 na ng/kg ww 
PCB-097 5/5 100 C86 C86 nc na ng/kg ww 
PCB-098 5/5 100 C93 C93 nc na ng/kg ww 
PCB-099 5/5 100 C83 C83 nc na ng/kg ww 
PCB-100 5/5 100 C93 C93 nc na ng/kg ww 
PCB-101 5/5 100 C90 C90 nc na ng/kg ww 
PCB-102 5/5 100 C93 C93 nc na ng/kg ww 
PCB-103 5/5 100 68.0  113  93.6 na ng/kg ww 
PCB-104 5/5 100 0.222 J 2.06  0.646 na ng/kg ww 
PCB-105 5/5 100 2,900  4,380  3,640 na ng/kg ww 
PCB-106 0/5 0 nd nd 1.14 0.420 – 3.07 ng/kg ww 
PCB-107 5/5 100 214 C 335 C 288 na ng/kg ww 
PCB-108 5/5 100 C86 C86 nc na ng/kg ww 
PCB-109 5/5 100 460  666  586 na ng/kg ww 
PCB-110 5/5 100 2,770 C 4,520 C 3,500 na ng/kg ww 
PCB-111 5/5 100 4.21 J 11.1  7.12 na ng/kg ww 
PCB-112 0/5 0 nd nd 0.873 0.183 – 2.87 ng/kg ww 
PCB-113 5/5 100 C90 C90 nc na ng/kg ww 
PCB-114 5/5 100 238  324  286 na ng/kg ww 
PCB-115 5/5 100 C110 C110 nc na ng/kg ww 
PCB-116 5/5 100 C85 C85 nc na ng/kg ww 
PCB-117 5/5 100 C85 C85 nc na ng/kg ww 
PCB-118 5/5 100 7,980  11,400  9,990 na ng/kg ww 
PCB-119 5/5 100 C86 C86 nc na ng/kg ww 
PCB-120 5/5 100 16.5  23.9  19.9 na ng/kg ww 
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PCB-121 0/5 0 nd nd 0.846 0.179 – 2.78 ng/kg ww 
PCB-122 5/5 100 53.9  151  107 na ng/kg ww 
PCB-123 5/5 100 146  248  190 na ng/kg ww 
PCB-124 5/5 100 C107 C107 nc na ng/kg ww 
PCB-125 5/5 100 C86 C86 nc na ng/kg ww 
PCB-126 5/5 100 12.6  23.1  17.6 na ng/kg ww 
PCB-127 5/5 100 12.8  23.8  19.8 na ng/kg ww 
PCB-128 5/5 100 1,330 C 2,040 C 1,670 na ng/kg ww 
PCB-129 5/5 100 11,400 C 19,400 C 14,900 na ng/kg ww 
PCB-130 5/5 100 553  834  724 na ng/kg ww 
PCB-131 5/5 100 67.4  109  86.6 na ng/kg ww 
PCB-132 5/5 100 1,220  1,690  1,440 na ng/kg ww 
PCB-133 5/5 100 240  413  302 na ng/kg ww 
PCB-134 5/5 100 322 C 500 C 371 na ng/kg ww 
PCB-135 5/5 100 2,870 C 4,700 C 3,740 na ng/kg ww 
PCB-136 5/5 100 323  510  396 na ng/kg ww 
PCB-137 5/5 100 362  607  476 na ng/kg ww 
PCB-138 5/5 100 C129 C129 nc na ng/kg ww 
PCB-139 5/5 100 155 C 232 C 194 na ng/kg ww 
PCB-140 5/5 100 C139 C139 nc na ng/kg ww 
PCB-141 5/5 100 1,280  2,390  1,880 na ng/kg ww 
PCB-142 0/5 0 nd nd 1.88 0.507 – 6.21 ng/kg ww 
PCB-143 5/5 100 C134 C134 nc na ng/kg ww 
PCB-144 5/5 100 303  462  389 na ng/kg ww 
PCB-145 0/5 0 nd nd 0.0751 0.0821 – 0.200 ng/kg ww 
PCB-146 5/5 100 2,230  3,690  2,810 na ng/kg ww 
PCB-147 5/5 100 8,010 C 12,800 C 10,200 na ng/kg ww 
PCB-148 5/5 100 15.4  23.1  19.2 na ng/kg ww 
PCB-149 5/5 100 C147 C147 nc na ng/kg ww 
PCB-150 5/5 100 14.9  28.3  20.3 na ng/kg ww 
PCB-151 5/5 100 C135 C135 nc na ng/kg ww 
PCB-152 5/5 100 0.996  3.01 J 2.10 na ng/kg ww 
PCB-153 5/5 100 10,700 C 19,700 C 14,600 na ng/kg ww 
PCB-154 5/5 100 C135 C135 nc na ng/kg ww 
PCB-155 5/5 100 1.33 J 2.99 J 2.02 na ng/kg ww 
PCB-156 5/5 100 1,170 C 1,980 C 1,520 na ng/kg ww 
PCB-157 5/5 100 C156 C156 nc na ng/kg ww 
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PCB-158 5/5 100 713  1,180  938 na ng/kg ww 
PCB-159 5/5 100 41.7  70.7  55.5 na ng/kg ww 
PCB-160 5/5 100 C129 C129 nc na ng/kg ww 
PCB-161 0/5 0 nd nd 1.36 0.350 – 4.50 ng/kg ww 
PCB-162 5/5 100 20.5  36.3  29.7 na ng/kg ww 
PCB-163 5/5 100 C129 C129 nc na ng/kg ww 
PCB-164 5/5 100 527  788  686 na ng/kg ww 
PCB-165 2/5 40 8.86  11.4  5.25 2.71 – 5.17 ng/kg ww 
PCB-166 5/5 100 C128 C128 nc na ng/kg ww 
PCB-167 5/5 100 432  807  595 na ng/kg ww 
PCB-168 5/5 100 C153 C153 nc na ng/kg ww 
PCB-169 2/5 40 0.626  0.707  0.811 0.378 – 4.22 ng/kg ww 
PCB-170 5/5 100 1,170  2,260  1,590 na ng/kg ww 
PCB-171 5/5 100 548 C 974 C 764 na ng/kg ww 
PCB-172 5/5 100 235  455  324 na ng/kg ww 
PCB-173 5/5 100 C171 C171 nc na ng/kg ww 
PCB-174 5/5 100 845  1,630  1,240 na ng/kg ww 
PCB-175 5/5 100 72.7  107  91.9 na ng/kg ww 
PCB-176 5/5 100 225  358  300 na ng/kg ww 
PCB-177 5/5 100 1,240  2,320  1,790 na ng/kg ww 
PCB-178 5/5 100 617  1,160  859 na ng/kg ww 
PCB-179 5/5 100 636  1,000  847 na ng/kg ww 
PCB-180 5/5 100 4,100 C 7,590 C 5,380 na ng/kg ww 
PCB-181 5/5 100 12.1  21.2  17.0 na ng/kg ww 
PCB-182 1/5 20 37.5  37.5  7.64 0.221 – 0.455 ng/kg ww 
PCB-183 5/5 100 1,430 C 2,400 C 1,930 na ng/kg ww 
PCB-184 5/5 100 1.88 J 2.64 J 2.29 na ng/kg ww 
PCB-185 5/5 100 C183 C183 nc na ng/kg ww 
PCB-186 0/5 0 nd nd 0.123 0.117 – 0.353 ng/kg ww 
PCB-187 5/5 100 3,430  6,490  4,810 na ng/kg ww 
PCB-188 5/5 100 5.80  10.5  7.99 na ng/kg ww 
PCB-189 5/5 100 54.4  132  84.6 na ng/kg ww 
PCB-190 5/5 100 456  730  579 na ng/kg ww 
PCB-191 5/5 100 89.2  136  114 na ng/kg ww 
PCB-192 0/5 0 nd nd 0.145 0.125 – 0.421 ng/kg ww 
PCB-193 5/5 100 C180 C180 nc na ng/kg ww 
PCB-194 5/5 100 266  571  386 na ng/kg ww 
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PCB-195 5/5 100 128  239  171 na ng/kg ww 
PCB-196 5/5 100 206  359  257 na ng/kg ww 
PCB-197 5/5 100 61.8 C 123 C 87.6 na ng/kg ww 
PCB-198 5/5 100 408 C 817 C 556 na ng/kg ww 
PCB-199 5/5 100 C198 C198 nc na ng/kg ww 
PCB-200 5/5 100 C197 C197 nc na ng/kg ww 
PCB-201 5/5 100 78.5  164  124 na ng/kg ww 
PCB-202 5/5 100 190  346  284 na ng/kg ww 
PCB-203 5/5 100 307  534  400 na ng/kg ww 
PCB-204 5/5 100 0.177 J 0.311 J 0.238 na ng/kg ww 
PCB-205 5/5 100 17.7  30.0  22.6 na ng/kg ww 
PCB-206 5/5 100 41.6  91.5  62.3 na ng/kg ww 
PCB-207 5/5 100 5.64  12.5  8.58 na ng/kg ww 
PCB-208 5/5 100 15.2  41.3  26.5 na ng/kg ww 
PCB-209 5/5 100 4.40 J 17.5  10.3 na ng/kg ww 
Total PCB congeners 5/5 100 129,700 J 186,500 J 161,000 nc ng/kg ww 
Aroclor-1016 0/13 0 nd nd 7.7 15 – 20 µg/kg ww 
Aroclor-1221 0/13 0 nd nd 14 20 – 29 µg/kg ww 
Aroclor-1232 0/13 0 nd nd 7.7 15 – 20 µg/kg ww 
Aroclor-1242 0/13 0 nd nd 7.7 15 – 20 µg/kg ww 
Aroclor-1248 1/13 8 84  84  14 15 – 20 µg/kg ww 
Aroclor-1254 13/13 100 38  160 J 100 na µg/kg ww 
Aroclor-1260 13/13 100 26  150  88 na µg/kg ww 
Total PCBs   13/13 100 64  390 J 200 nc µg/kg ww 
PCB TEQ – Bird 5/5 100 14.70 J 28.40  20.8 na ng/kg ww 
PCB TEQ – Fish 5/5 100 0.1630 J 0.2640  0.212 na ng/kg ww 
PCB TEQ – Mammal 5/5 100 1.73 J 2.93  2.31 na ng/kg ww 

Pesticides               
2,4'-DDD 9/12 75 1.6 JN 5.2 JN 2.2 1.5 µg/kg ww 
2,4'-DDE 0/12 0 nd nd 0.87 1.5 – 2.4 µg/kg ww 
2,4'-DDT 12/12 100 3.7 JN 14 JN 8.6 na µg/kg ww 
4,4'-DDD 0/12 0 nd nd 0.81 1.5 – 2.2 µg/kg ww 
4,4'-DDE 12/12 100 1.2 JN 4.7 JN 2.6 na µg/kg ww 
4,4'-DDT 12/12 100 3.7 JN 12 JN 7.3 na µg/kg ww 
Total DDTs   12/12 100 10.5 JN 32 JN 21 nc µg/kg ww 
Aldrin 0/12 0 nd nd 0.75 1.5 µg/kg ww 
Dieldrin 1/12 8 1.3 JN 1.3 JN 1.0 1.5 – 3.3 µg/kg ww 
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Total aldrin/dieldrin 1/12 8 1.3 JN 1.3 JN 1.0 nc µg/kg ww 
alpha-BHC 0/12 0 nd nd 0.75 1.5 µg/kg ww 
beta-BHC 0/12 0 nd nd 1.5 1.5 – 8.2 µg/kg ww 
gamma-BHC 0/12 0 nd nd 0.75 1.5 µg/kg ww 
delta-BHC 0/12 0 nd nd 0.75 1.5 µg/kg ww 
alpha-Chlordane 2/12 17 1.5 JN 1.8 JN 0.90 1.5 µg/kg ww 
gamma-Chlordane 12/12 100 2.0 JN 6.3 JN 3.8 na µg/kg ww 
alpha-Endosulfan 1/12 8 0.34 JN 0.34 JN 0.72 1.5 µg/kg ww 
beta-Endosulfan 0/12 0 nd nd 0.75 1.5 µg/kg ww 
Endosulfan sulfate 0/12 0 nd nd 0.75 1.5 µg/kg ww 
Endrin 0/12 0 nd nd 0.90 1.5 – 5.0 µg/kg ww 
Endrin aldehyde 5/12 42 0.83 JN 2.8 JN 1.2 1.5 µg/kg ww 
Endrin ketone 0/12 0 nd nd 0.75 1.5 µg/kg ww 
Heptachlor 0/12 0 nd nd 0.75 1.5 µg/kg ww 
Heptachlor epoxide 9/12 75 0.93 JN 3.0 JN 1.8 1.5 µg/kg ww 
Methoxychlor 3/12 25 7.7 JN 130 JN 14 1.5 µg/kg ww 
Mirex 0/12 0 nd nd 0.75 1.5 µg/kg ww 
Toxaphene 0/12 0 nd nd 50 72 – 160 µg/kg ww 
Total chlordane 12/12 100 2.0 JN 6.3 JN 4.1 nc µg/kg ww 

Conventional parameters               
Total solids 13/13 100 13.5  19.7  17.7 na % ww 
Lipid 13/13 100 0.23  0.74  0.43 na % ww 
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Metals and trace elements               
Antimony 4/4 100 0.0025 J 0.0048 J 0.0031 na mg/kg ww 
Arsenic 4/4 100 2.230  3.310  2.645 na mg/kg ww 
Arsenic (inorganic) 4/4 100 0.080  0.330  0.24 na mg/kg ww 
Cadmium 4/4 100 0.2700  0.8530  0.4835 na mg/kg ww 
Chromium 1/4 25 0.04 J 0.04 J 0.03 0.06 – 0.07 mg/kg ww 
Cobalt 4/4 100 0.0531 J 0.0836 J 0.0681 na mg/kg ww 
Copper 4/4 100 12.4  49.9  26.8 na mg/kg ww 
Lead 4/4 100 0.0718  0.2690  0.136 na mg/kg ww 
Mercury 4/4 100 0.020  0.025  0.022 na mg/kg ww 
Molybdenum 4/4 100 0.0599  0.0936  0.0727 na mg/kg ww 
Nickel 4/4 100 0.075 J 0.110  0.088 na mg/kg ww 
Selenium 4/4 100 0.133  0.206  0.172 na mg/kg ww 
Silver 4/4 100 0.1120  0.4060  0.2268 na mg/kg ww 
Thallium 4/4 100 0.0004 J 0.0008 J 0.0006 na mg/kg ww 
Vanadium 3/4 75 0.11 J 0.14  0.11 0.13 mg/kg ww 
Zinc 4/4 100 24.4  33.6  27.9 na mg/kg ww 

Organometals               
Monobutyltin as ion 4/4 100 1.3 J 1.5  1.4 na µg/kg ww 
Dibutyltin as ion 4/4 100 0.85 J 1.4 J 1.2 na µg/kg ww 
Tributyltin as ion 2/4 50 0.50 J 0.55 J 0.64 1.5 µg/kg ww 
Tetrabutyltin as ion 0/4 0 nd nd 0.75 1.5 µg/kg ww 

PAHs               
2-Chloronaphthalene 0/4 0 nd nd 290 570 – 580 µg/kg ww 
2-Methylnaphthalene 2/4 50 0.94 J 0.97 J 0.68 0.81 µg/kg ww 
Acenaphthene 4/4 100 0.44 J 0.67 J 0.54 na µg/kg ww 
Acenaphthylene 1/4 25 0.61 J 0.61 J 0.42 0.72 µg/kg ww 
Anthracene 4/4 100 0.53 J 1.2  0.77 na µg/kg ww 
Benzo(a)anthracene 4/4 100 0.63 J 0.85  0.76 na µg/kg ww 
Benzo(a)pyrene 0/4 0 nd nd 0.36 0.72 µg/kg ww 
Benzo(b)fluoranthene 0/4 0 nd nd 0.36 0.72 µg/kg ww 
Benzo(g,h,i)perylene 0/4 0 nd nd 0.36 0.72 µg/kg ww 
Benzo(k)fluoranthene 0/4 0 nd nd 0.36 0.72 µg/kg ww 
Total benzofluoranthenes   0/4 0 nd nd 0.36 nc µg/kg ww 
Chrysene 4/4 100 0.64 J 1.0  0.77 na µg/kg ww 
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Dibenzo(a,h)anthracene 0/4 0 nd nd 0.36 0.72 µg/kg ww 
Dibenzofuran 4/4 100 0.32 J 0.51 J 0.43 na µg/kg ww 
Fluoranthene 4/4 100 1.4  1.9  1.7 na µg/kg ww 
Fluorene 4/4 100 0.37 J 0.49 J 0.45 na µg/kg ww 
Indeno(1,2,3-cd)pyrene 0/4 0 nd nd 0.36 0.72 µg/kg ww 
Naphthalene 0/4 0 nd nd 1.4 2.2 – 3.5 µg/kg ww 
Phenanthrene 4/4 100 1.4  1.6  1.5 na µg/kg ww 
Pyrene 4/4 100 0.69 J 1.1  0.86 na µg/kg ww 
Total HPAH   4/4 100 3.5 J 4.8  4.1 nc µg/kg ww 
Total LPAH   4/4 100 2.7 J 4.4 J 3.4 nc µg/kg ww 
Carcinogenic PAHs – Mammal 4/4 100 0.68 J 0.71  0.70 na µg/kg ww 
Total PAH   4/4 100 6.3 J 9.2 J 7.5 nc µg/kg ww 

Phthalates               
Bis(2-ethylhexyl)phthalate 1/4 25 100 J 100 J 70 66 – 230 µg/kg ww 
Butyl benzyl phthalate 3/4 75 1,700  1,800  1,400 570 µg/kg ww 
Diethyl phthalate 3/4 75 160 J 200 J 290 1,200 µg/kg ww 
Dimethyl phthalate 1/4 25 76 J 76 J 230 570 – 580 µg/kg ww 
Di-n-butyl phthalate 0/4 0 nd nd 290 570 – 580 µg/kg ww 
Di-n-octyl phthalate 0/4 0 nd nd 1,200 570 – 2,900 µg/kg ww 

Other SVOCs               
1,2,4-Trichlorobenzene 0/4 0 nd nd 290 570 – 580 µg/kg ww 
1,2-Dichlorobenzene 0/4 0 nd nd 290 570 – 580 µg/kg ww 
1,3-Dichlorobenzene 0/4 0 nd nd 290 570 – 580 µg/kg ww 
1,4-Dichlorobenzene 0/4 0 nd nd 290 570 – 580 µg/kg ww 
2,4,5-Trichlorophenol 0/4 0 nd nd 1,200 1,200 – 2,900 µg/kg ww 
2,4,6-Trichlorophenol 0/4 0 nd nd 1,200 1,200 – 2,900 µg/kg ww 
2,4-Dichlorophenol 0/4 0 nd nd 600 1,200 µg/kg ww 
2,4-Dimethylphenol 0/4 0 nd nd 600 1,200 µg/kg ww 
2,4-Dinitrophenol 0/4 0 nd nd 6,000 12,000 µg/kg ww 
2,4-Dinitrotoluene 0/4 0 nd nd 1,200 1,200 – 2,900 µg/kg ww 
2,6-Dinitrotoluene 0/4 0 nd nd 1,200 570 – 2,900 µg/kg ww 
2-Chlorophenol 0/4 0 nd nd 600 1,200 µg/kg ww 
2-Methylphenol 0/4 0 nd nd 600 1,200 µg/kg ww 
2-Nitroaniline 0/4 0 nd nd 1,500 2,900 µg/kg ww 
2-Nitrophenol 0/4 0 nd nd 1,200 570 – 2,900 µg/kg ww 
3,3'-Dichlorobenzidine 0/4 0 nd nd 15,000 29,000 µg/kg ww 
3-Nitroaniline 0/4 0 nd nd 2,900 5,700 – 5,800 µg/kg ww 
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4,6-Dinitro-o-cresol 0/4 0 nd nd 2,900 5,700 – 5,800 µg/kg ww 
4-Bromophenyl phenyl ether 0/4 0 nd nd 290 570 – 580 µg/kg ww 
4-Chloro-3-methylphenol 0/4 0 nd nd 1,500 2,900 µg/kg ww 
4-Chloroaniline 0/4 0 nd nd 1,500 2,900 µg/kg ww 
4-Chlorophenyl phenyl ether 0/4 0 nd nd 290 570 – 580 µg/kg ww 
4-Methylphenol 0/4 0 nd nd 600 1,200 µg/kg ww 
4-Nitroaniline 0/4 0 nd nd 2,500 2,900 – 5,800 µg/kg ww 
4-Nitrophenol 0/4 0 nd nd 2,900 5,700 – 5,800 µg/kg ww 
Aniline 0/4 0 nd nd 6,000 12,000 µg/kg ww 
Benzidine 0/4 0 nd nd 36,000 72,000 µg/kg ww 
Benzoic acid 0/4 0 nd nd 6,000 12,000 µg/kg ww 
Benzyl alcohol 0/4 0 nd nd 520 570 – 1,200 µg/kg ww 
bis(2-chloroethoxy)methane 0/4 0 nd nd 1,200 570 – 2,900 µg/kg ww 
bis(2-chloroethyl)ether 0/4 0 nd nd 520 570 – 1,200 µg/kg ww 
bis(2-chloroisopropyl)ether 0/4 0 nd nd 290 570 – 580 µg/kg ww 
Carbazole 0/4 0 nd nd 1,500 2,900 µg/kg ww 
Hexachlorobenzene 0/4 0 nd nd 0.75 1.5 µg/kg ww 
Hexachlorobutadiene 0/4 0 nd nd 290 570 – 580 µg/kg ww 
Hexachlorocyclopentadiene 0/4 0 nd nd 36,000 72,000 µg/kg ww 
Hexachloroethane 0/4 0 nd nd 290 570 – 580 µg/kg ww 
Isophorone 0/4 0 nd nd 290 570 – 580 µg/kg ww 
Nitrobenzene 0/4 0 nd nd 290 570 – 580 µg/kg ww 

N-Nitrosodimethylamine 0/4 0 nd nd 4,900 2,900 – 
12,000 µg/kg ww 

N-Nitroso-di-n-propylamine 0/4 0 nd nd 290 570 – 580 µg/kg ww 
N-Nitrosodiphenylamine 0/4 0 nd nd 290 570 – 580 µg/kg ww 
Pentachlorophenol 0/4 0 nd nd 2.8 3.3 – 11 µg/kg ww 
Phenol 0/4 0 nd nd 750 1,500 µg/kg ww 

Polychlorinated biphenyls               
PCB-001 0/2 0 nd nd 2.59 4.58 – 5.76 ng/kg ww 
PCB-002 0/2 0 nd nd 1.88 3.24 – 4.29 ng/kg ww 
PCB-003 0/2 0 nd nd 3.69 7.36 – 7.38 ng/kg ww 
PCB-004 2/2 100 29.3 J 65.2  47.3 na ng/kg ww 
PCB-005 0/2 0 nd nd 3.43 5.72 – 8.01 ng/kg ww 
PCB-006 1/2 50 13.9 J 13.9 J 8.96 8.05 ng/kg ww 
PCB-007 0/2 0 nd nd 3.41 5.69 – 7.96 ng/kg ww 
PCB-008 2/2 100 8.47 J 14.7 J 11.6 na ng/kg ww 
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PCB-009 0/2 0 nd nd 3.38 5.63 – 7.87 ng/kg ww 
PCB-010 0/2 0 nd nd 3.51 5.84 – 8.18 ng/kg ww 
PCB-011 2/2 100 9.74 J 10.8 J 10.3 na ng/kg ww 
PCB-012 0/2 0 nd nd 3.61 6.02 – 8.42 ng/kg ww 
PCB-013 0/2 0 nd nd C12 0 ng/kg ww 
PCB-014 0/2 0 nd nd 3.45 5.75 – 8.04 ng/kg ww 
PCB-015 2/2 100 880  913  897 na ng/kg ww 
PCB-016 2/2 100 62.3  236  149 na ng/kg ww 
PCB-017 2/2 100 165  568  367 na ng/kg ww 
PCB-018 2/2 100 1,080 C 2,670 C 1,880 na ng/kg ww 
PCB-019 2/2 100 9.78 J 44.7  27.2 na ng/kg ww 
PCB-020 2/2 100 10,500 C 12,700 C 11,600 na ng/kg ww 
PCB-021 0/2 0 nd nd 2.06 3.07 – 5.16 ng/kg ww 
PCB-022 2/2 100 698  1,390  1,040 na ng/kg ww 
PCB-023 0/2 0 nd nd 2.07 3.09 – 5.19 ng/kg ww 
PCB-024 0/2 0 nd nd 0.388 0.685 – 0.866 ng/kg ww 
PCB-025 2/2 100 86.0  289  188 na ng/kg ww 
PCB-026 2/2 100 716 C 1,900 C 1,310 na ng/kg ww 
PCB-027 2/2 100 17.1 J 80.2  48.7 na ng/kg ww 
PCB-028 2/2 100 C20 C20 nc na ng/kg ww 
PCB-029 2/2 100 C26 C26 nc na ng/kg ww 
PCB-030 2/2 100 C18 C18 nc na ng/kg ww 
PCB-031 2/2 100 2,130  5,290  3,710 na ng/kg ww 
PCB-032 2/2 100 117  490  304 na ng/kg ww 
PCB-033 0/2 0 nd nd C21 0 ng/kg ww 
PCB-034 2/2 100 3.14 J 10.6 J 6.87 na ng/kg ww 
PCB-035 0/2 0 nd nd 2.35 3.50 – 5.89 ng/kg ww 
PCB-036 0/2 0 nd nd 2.22 3.31 – 5.56 ng/kg ww 
PCB-037 2/2 100 3,260  3,530  3,400 na ng/kg ww 
PCB-038 0/2 0 nd nd 1.99 2.97 – 4.99 ng/kg ww 
PCB-039 2/2 100 11.3 J 15.0 J 13.2 na ng/kg ww 
PCB-040 2/2 100 879 C 2,520 C 1,700 na ng/kg ww 
PCB-041 2/2 100 C40 C40 nc na ng/kg ww 
PCB-042 2/2 100 1,570  3,150  2,360 na ng/kg ww 
PCB-043 2/2 100 543  873  708 na ng/kg ww 
PCB-044 2/2 100 9,300 C 15,300 C 12,300 na ng/kg ww 
PCB-045 2/2 100 85.2 C 456 C 271 na ng/kg ww 
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PCB-046 2/2 100 31.9 J 122  77.0 na ng/kg ww 
PCB-047 2/2 100 C44 C44 nc na ng/kg ww 
PCB-048 2/2 100 556  1,700  1,130 na ng/kg ww 
PCB-049 2/2 100 10,300 C 17,400 C 13,900 na ng/kg ww 
PCB-050 2/2 100 150 C 656 C 403 na ng/kg ww 
PCB-051 2/2 100 C45 C45 nc na ng/kg ww 
PCB-052 2/2 100 22,100  33,900  28,000 na ng/kg ww 
PCB-053 2/2 100 C50 C50 nc na ng/kg ww 
PCB-054 1/2 50 1.87 J 1.87 J 1.49 2.21 ng/kg ww 
PCB-055 0/2 0 nd nd 19.4 5.63 – 71.9 ng/kg ww 
PCB-056 2/2 100 2,680  4,430  3,560 na ng/kg ww 
PCB-057 2/2 100 55.9  111  83.5 na ng/kg ww 
PCB-058 2/2 100 89.0  106  97.5 na ng/kg ww 
PCB-059 2/2 100 549 C 1,180 C 865 na ng/kg ww 
PCB-060 2/2 100 5,010  5,530  5,270 na ng/kg ww 
PCB-061 2/2 100 17,900 C 27,300 C 22,600 na ng/kg ww 
PCB-062 2/2 100 C59 C59 nc na ng/kg ww 
PCB-063 2/2 100 832  1,170  1,000 na ng/kg ww 
PCB-064 2/2 100 3,440  5,450  4,450 na ng/kg ww 
PCB-065 2/2 100 C44 C44 nc na ng/kg ww 
PCB-066 2/2 100 21,600  25,400  23,500 na ng/kg ww 
PCB-067 2/2 100 148  322  235 na ng/kg ww 
PCB-068 2/2 100 128  235  182 na ng/kg ww 
PCB-069 2/2 100 C49 C49 nc na ng/kg ww 
PCB-070 2/2 100 C61 C61 nc na ng/kg ww 
PCB-071 2/2 100 C40 C40 nc na ng/kg ww 
PCB-072 2/2 100 256  525  391 na ng/kg ww 
PCB-073 2/2 100 293  373  333 na ng/kg ww 
PCB-074 2/2 100 C61 C61 nc na ng/kg ww 
PCB-075 2/2 100 C59 C59 nc na ng/kg ww 
PCB-076 2/2 100 C61 C61 nc na ng/kg ww 
PCB-077 2/2 100 1,840  2,250  2,050 na ng/kg ww 
PCB-078 0/2 0 nd nd 19.6 5.69 – 72.7 ng/kg ww 
PCB-079 2/2 100 365  500  433 na ng/kg ww 
PCB-080 0/2 0 nd nd 18.1 5.24 – 67.0 ng/kg ww 
PCB-081 2/2 100 94.4  123  109 na ng/kg ww 
PCB-082 2/2 100 1,620  2,500  2,060 na ng/kg ww 
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PCB-083 2/2 100 24,600 C 35,700 C 30,200 na ng/kg ww 
PCB-084 2/2 100 2,070  4,080  3,080 na ng/kg ww 
PCB-085 2/2 100 6,870 C 9,070 C 7,970 na ng/kg ww 
PCB-086 2/2 100 18,900 C 27,400 C 23,200 na ng/kg ww 
PCB-087 2/2 100 C86 C86 nc na ng/kg ww 
PCB-088 2/2 100 3,200 C 5,150 C 4,180 na ng/kg ww 
PCB-089 1/2 50 52.3  52.3  32.7 26.0 ng/kg ww 
PCB-090 2/2 100 55,900 C 83,600 C 69,800 na ng/kg ww 
PCB-091 2/2 100 C88 C88 nc na ng/kg ww 
PCB-092 2/2 100 10,800  14,900  12,900 na ng/kg ww 
PCB-093 2/2 100 18,200 C 29,700 C 24,000 na ng/kg ww 
PCB-094 2/2 100 31.3 J 99.2  65.3 na ng/kg ww 
PCB-095 2/2 100 C93 C93 nc na ng/kg ww 
PCB-096 1/2 50 59.1  59.1  33.1 14.0 ng/kg ww 
PCB-097 2/2 100 C86 C86 nc na ng/kg ww 
PCB-098 2/2 100 C93 C93 nc na ng/kg ww 
PCB-099 2/2 100 C83 C83 nc na ng/kg ww 
PCB-100 2/2 100 C93 C93 nc na ng/kg ww 
PCB-101 2/2 100 C90 C90 nc na ng/kg ww 
PCB-102 2/2 100 C93 C93 nc na ng/kg ww 
PCB-103 2/2 100 410  679  545 na ng/kg ww 
PCB-104 0/2 0 nd nd 4.72 3.88 – 15.0 ng/kg ww 
PCB-105 2/2 100 18,900  21,300  20,100 na ng/kg ww 
PCB-106 0/2 0 nd nd 16.7 29.8 – 37.0 ng/kg ww 
PCB-107 2/2 100 1,430 C 2,510 C 1,970 na ng/kg ww 
PCB-108 2/2 100 C86 C86 nc na ng/kg ww 
PCB-109 2/2 100 2,650  4,030  3,340 na ng/kg ww 
PCB-110 2/2 100 15,000 C 26,700 C 20,900 na ng/kg ww 
PCB-111 2/2 100 24.1 J 25.9 J 25.0 na ng/kg ww 
PCB-112 0/2 0 nd nd 7.48 12.3 – 17.6 ng/kg ww 
PCB-113 2/2 100 C90 C90 nc na ng/kg ww 
PCB-114 2/2 100 1,110  1,250  1,180 na ng/kg ww 
PCB-115 2/2 100 C110 C110 nc na ng/kg ww 
PCB-116 2/2 100 C85 C85 nc na ng/kg ww 
PCB-117 2/2 100 C85 C85 nc na ng/kg ww 
PCB-118 2/2 100 50,700  62,100  56,400 na ng/kg ww 
PCB-119 2/2 100 C86 C86 nc na ng/kg ww 
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PCB-120 2/2 100 81.0  152  117 na ng/kg ww 
PCB-121 0/2 0 nd nd 7.85 12.9 – 18.5 ng/kg ww 
PCB-122 2/2 100 409  474  442 na ng/kg ww 
PCB-123 2/2 100 964  1,110  1,040 na ng/kg ww 
PCB-124 2/2 100 C107 C107 nc na ng/kg ww 
PCB-125 2/2 100 C86 C86 nc na ng/kg ww 
PCB-126 2/2 100 94.0  142  118 na ng/kg ww 
PCB-127 2/2 100 152  197  175 na ng/kg ww 
PCB-128 2/2 100 10,400 C 11,700 C 11,100 na ng/kg ww 
PCB-129 2/2 100 79,800 C 94,600 C 87,200 na ng/kg ww 
PCB-130 2/2 100 3,760  4,680  4,220 na ng/kg ww 
PCB-131 2/2 100 331  539  435 na ng/kg ww 
PCB-132 2/2 100 7,230  10,200  8,720 na ng/kg ww 
PCB-133 2/2 100 1,500  1,900  1,700 na ng/kg ww 
PCB-134 2/2 100 1,640 C 2,540 C 2,090 na ng/kg ww 
PCB-135 2/2 100 18,200 C 26,400 C 22,300 na ng/kg ww 
PCB-136 2/2 100 1,650  3,340  2,500 na ng/kg ww 
PCB-137 2/2 100 2,690  3,190  2,940 na ng/kg ww 
PCB-138 2/2 100 C129 C129 nc na ng/kg ww 
PCB-139 2/2 100 792 C 1,350 C 1,070 na ng/kg ww 
PCB-140 2/2 100 C139 C139 nc na ng/kg ww 
PCB-141 2/2 100 10,500  11,700  11,100 na ng/kg ww 
PCB-142 0/2 0 nd nd 29.0 27.9 – 88.2 ng/kg ww 
PCB-143 2/2 100 C134 C134 nc na ng/kg ww 
PCB-144 2/2 100 1,820  2,780  2,300 na ng/kg ww 
PCB-145 2/2 100 3.40 J 11.4 J 7.40 na ng/kg ww 
PCB-146 2/2 100 12,600  16,400  14,500 na ng/kg ww 
PCB-147 2/2 100 47,600 C 64,300 C 56,000 na ng/kg ww 
PCB-148 2/2 100 69.8  153  111 na ng/kg ww 
PCB-149 2/2 100 C147 C147 nc na ng/kg ww 
PCB-150 2/2 100 94.4  150  122 na ng/kg ww 
PCB-151 2/2 100 C135 C135 nc na ng/kg ww 
PCB-152 2/2 100 8.58 J 23.1 J 15.8 na ng/kg ww 
PCB-153 2/2 100 77,500 C 99,200 C 88,400 na ng/kg ww 
PCB-154 2/2 100 C135 C135 nc na ng/kg ww 
PCB-155 2/2 100 11.6 J 13.0 J 12.3 na ng/kg ww 
PCB-156 2/2 100 8,330 C 9,880 C 9,110 na ng/kg ww 
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PCB-157 2/2 100 C156 C156 nc na ng/kg ww 
PCB-158 2/2 100 4,380  6,680  5,530 na ng/kg ww 
PCB-159 2/2 100 392  399  396 na ng/kg ww 
PCB-160 2/2 100 C129 C129 nc na ng/kg ww 
PCB-161 0/2 0 nd nd 19.2 18.5 – 58.3 ng/kg ww 
PCB-162 2/2 100 173  232  203 na ng/kg ww 
PCB-163 2/2 100 C129 C129 nc na ng/kg ww 
PCB-164 2/2 100 3,160  4,060  3,610 na ng/kg ww 
PCB-165 1/2 50 59.4  59.4  44.3 58.3 ng/kg ww 
PCB-166 2/2 100 C128 C128 nc na ng/kg ww 
PCB-167 2/2 100 3,500  4,000  3,750 na ng/kg ww 
PCB-168 2/2 100 C153 C153 nc na ng/kg ww 
PCB-169 1/2 50 4.29  4.29  3.05 3.60 ng/kg ww 
PCB-170 2/2 100 9,870  10,300  10,100 na ng/kg ww 
PCB-171 2/2 100 4,220 C 4,820 C 4,520 na ng/kg ww 
PCB-172 2/2 100 2,020  2,120  2,070 na ng/kg ww 
PCB-173 2/2 100 C171 C171 nc na ng/kg ww 
PCB-174 2/2 100 7,230  7,710  7,470 na ng/kg ww 
PCB-175 2/2 100 433  602  518 na ng/kg ww 
PCB-176 2/2 100 1,300  1,790  1,550 na ng/kg ww 
PCB-177 2/2 100 10,200  10,700  10,500 na ng/kg ww 
PCB-178 2/2 100 4,140  5,130  4,640 na ng/kg ww 
PCB-179 2/2 100 4,700  5,860  5,280 na ng/kg ww 
PCB-180 2/2 100 33,700 C 38,200 C 36,000 na ng/kg ww 
PCB-181 2/2 100 103  116  110 na ng/kg ww 
PCB-182 2/2 100 165  186  176 na ng/kg ww 
PCB-183 2/2 100 10,600 C 13,900 C 12,300 na ng/kg ww 
PCB-184 2/2 100 10.8 J 13.2 J 12.0 na ng/kg ww 
PCB-185 2/2 100 C183 C183 nc na ng/kg ww 
PCB-186 0/2 0 nd nd 0.794 0.994 – 2.18 ng/kg ww 
PCB-187 2/2 100 26,000  32,000  29,000 na ng/kg ww 
PCB-188 2/2 100 44.6  45.7  45.2 na ng/kg ww 
PCB-189 2/2 100 499  508  504 na ng/kg ww 
PCB-190 2/2 100 3,330  3,890  3,610 na ng/kg ww 
PCB-191 2/2 100 612  760  686 na ng/kg ww 
PCB-192 0/2 0 nd nd 1.02 1.28 – 2.81 ng/kg ww 
PCB-193 2/2 100 C180 C180 nc na ng/kg ww 
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PCB-194 2/2 100 2,760  3,230  3,000 na ng/kg ww 
PCB-195 2/2 100 1,050  1,160  1,110 na ng/kg ww 
PCB-196 2/2 100 1,510  1,640  1,580 na ng/kg ww 
PCB-197 2/2 100 491 C 530 C 511 na ng/kg ww 
PCB-198 2/2 100 3,290 C 3,560 C 3,430 na ng/kg ww 
PCB-199 2/2 100 C198 C198 nc na ng/kg ww 
PCB-200 2/2 100 C197 C197 nc na ng/kg ww 
PCB-201 2/2 100 589  712  651 na ng/kg ww 
PCB-202 2/2 100 1,680  1,740  1,710 na ng/kg ww 
PCB-203 2/2 100 2,720  3,050  2,890 na ng/kg ww 
PCB-204 1/2 50 1.89 J 1.89 J 1.16 0.855 ng/kg ww 
PCB-205 2/2 100 137  189  163 na ng/kg ww 
PCB-206 2/2 100 395  571  483 na ng/kg ww 
PCB-207 2/2 100 53.9  69.2  61.6 na ng/kg ww 
PCB-208 2/2 100 128  251  190 na ng/kg ww 
PCB-209 2/2 100 48.9  118  83.5 na ng/kg ww 

Total PCB congeners 2/2 100 790,100 J 1,047,000 
J 919,000 nc ng/kg ww 

Aroclor-1016 0/5 0 nd nd 16 15 – 100 µg/kg ww 
Aroclor-1221 0/5 0 nd nd 22 29 – 100 µg/kg ww 
Aroclor-1232 0/5 0 nd nd 16 15 – 100 µg/kg ww 
Aroclor-1242 0/5 0 nd nd 16 15 – 100 µg/kg ww 
Aroclor-1248 4/5 80 270  420 J 270 100 µg/kg ww 
Aroclor-1254 5/5 100 410  950 J 700 na µg/kg ww 
Aroclor-1260 5/5 100 250  820  620 na µg/kg ww 
Total PCBs   5/5 100 660  2,190 J 1,600 nc µg/kg ww 
PCB TEQ – Bird 2/2 100 115.0  142.0  129 na ng/kg ww 
PCB TEQ – Fish 2/2 100 1.200  1.420  1.31 na ng/kg ww 
PCB TEQ – Mammal 2/2 100 12.70  17.1  14.9 na ng/kg ww 

Pesticides               
2,4'-DDD 1/4 25 15 JN 15 JN 6.4 4.6 – 8.9 µg/kg ww 
2,4'-DDE 0/4 0 nd nd 1.7 1.5 – 7.2 µg/kg ww 
2,4'-DDT 4/4 100 53 JN 89 JN 71 na µg/kg ww 
4,4'-DDD 1/4 25 1.6 JN 1.6 JN 1.2 1.5 – 3.3 µg/kg ww 
4,4'-DDE 4/4 100 16 JN 24 JN 21 na µg/kg ww 
4,4'-DDT 4/4 100 45 JN 68 JN 58 na µg/kg ww 
Total DDTs   4/4 100 119 JN 181 JN 154 nc µg/kg ww 
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Aldrin 0/4 0 nd nd 0.75 1.5 µg/kg ww 
Dieldrin 0/4 0 nd nd 3.9 7.2 – 9.1 µg/kg ww 
Total aldrin/dieldrin 0/4 0 nd nd 3.9 nc µg/kg ww 
alpha-BHC 1/4 25 0.41 JN 0.41 JN 0.67 1.5 µg/kg ww 
beta-BHC 0/4 0 nd nd 0.83 1.5 – 2.1 µg/kg ww 
gamma-BHC 0/4 0 nd nd 0.75 1.5 µg/kg ww 
delta-BHC 0/4 0 nd nd 0.79 1.5 – 1.8 µg/kg ww 
alpha-Chlordane 0/4 0 nd nd 0.75 1.5 µg/kg ww 
gamma-Chlordane 4/4 100 23 JN 36 JN 30 na µg/kg ww 
alpha-Endosulfan 1/4 25 3.4 JN 3.4 JN 1.4 1.5 µg/kg ww 
beta-Endosulfan 0/4 0 nd nd 1.3 2.0 – 3.6 µg/kg ww 
Endosulfan sulfate 0/4 0 nd nd 1.5 1.5 – 7.2 µg/kg ww 
Endrin 0/4 0 nd nd 1.5 1.5 – 7.2 µg/kg ww 
Endrin aldehyde 0/4 0 nd nd 2.4 1.9 – 8.4 µg/kg ww 
Endrin ketone 0/4 0 nd nd 1.3 2.5 – 2.8 µg/kg ww 
Heptachlor 0/4 0 nd nd 0.75 1.5 µg/kg ww 
Heptachlor epoxide 0/4 0 nd nd 2.3 3.1 – 6.1 µg/kg ww 
Methoxychlor 0/4 0 nd nd 0.85 1.5 – 2.1 µg/kg ww 
Mirex 0/4 0 nd nd 0.75 1.5 µg/kg ww 
Toxaphene 0/4 0 nd nd 170 290 – 360 µg/kg ww 
Total chlordane 4/4 100 23 JN 36 JN 30 nc µg/kg ww 

Conventional parameters               
Total solids 5/5 100 11.4  14.76  13.1 na % ww 
Lipid 5/5 100 1.9  3.6  2.6 na % ww 
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Metals and trace elements               
Antimony 12/12 100 0.0014 JM 0.0068 JM 0.0027 na mg/kg ww 
Arsenic 12/12 100 1.844 M 3.489 M 2.622 na mg/kg ww 
Arsenic (inorganic) 4/4 100 0.046 M 0.123 M 0.098 na mg/kg ww 
Cadmium 12/12 100 0.0954 M 0.2951 M 0.1699 na mg/kg ww 
Chromium 3/12 25 0.07 JM 0.08 JM 0.03 0.03 – 0.05 mg/kg ww 
Cobalt 12/12 100 0.0241 JM 0.0376 JM 0.0302 na mg/kg ww 
Copper 12/12 100 6.9 M 20.5 M 12.6 na mg/kg ww 
Lead 12/12 100 0.0313 M 0.1181 M 0.0610 na mg/kg ww 
Mercury 12/12 100 0.022 M 0.049 M 0.039 na mg/kg ww 
Molybdenum 12/12 100 0.0276 M 0.0399 M 0.0329 na mg/kg ww 
Nickel 12/12 100 0.052 JM 0.079 M 0.062 na mg/kg ww 
Selenium 12/12 100 0.152 M 0.245 M 0.198 na mg/kg ww 
Silver 12/12 100 0.0706 M 0.1743 M 0.1091 na mg/kg ww 
Thallium 12/12 100 0.0020 JM 0.0030 JM 0.003 na mg/kg ww 
Vanadium 9/12 75 0.13 M 0.17 M 0.13 0.08 – 0.09 mg/kg ww 
Zinc 12/12 100 25.6 M 37.3 M 32.4 na mg/kg ww 

Organometals               
Monobutyltin as ion 12/12 100 1.4 JM 1.5 JM 1.5 na µg/kg ww 
Dibutyltin as ion 12/12 100 1.30 JM 1.5 JM 1.4 na µg/kg ww 
Tributyltin as ion 6/12 50 1.20 JM 1.20 JM 0.79 0.8 µg/kg ww 
Tetrabutyltin as ion 0/12 0 nd nd 0.38 0.8 µg/kg ww 

PAHs               
2-Chloronaphthalene 0/12 0 nd nd 120 110 – 290 µg/kg ww 
2-Methylnaphthalene 6/12 50 0.55 JM 0.65 JM 0.37 0.24 – 0.30 µg/kg ww 
Acenaphthene 12/12 100 0.23 JM 0.70 JM 0.50 na µg/kg ww 
Acenaphthylene 4/12 33 0.31 JM 0.69 JM 0.32 0.36 µg/kg ww 
Anthracene 12/12 100 0.25 JM 0.9 M 0.46 na µg/kg ww 
Benzo(a)anthracene 12/12 100 0.28 JM 0.76 M 0.66 na µg/kg ww 
Benzo(a)pyrene 1/12 8 0.35 M 0.35 M 0.19 0.36 µg/kg ww 
Benzo(b)fluoranthene 1/12 8 0.34 M 0.34 M 0.19 0.36 µg/kg ww 
Benzo(g,h,i)perylene 1/12 8 0.38 M 0.38 M 0.20 0.36 µg/kg ww 
Benzo(k)fluoranthene 1/12 8 0.33 M 0.33 M 0.19 0.36 µg/kg ww 
Total benzofluoranthenes   1/12 8 0.45 M 0.45 M 0.20 nc µg/kg ww 
Chrysene 12/12 100 0.34 JM 0.8 M 0.67 na µg/kg ww 
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Dibenzo(a,h)anthracene 1/12 8 0.36 M 0.36 M 0.20 0.36 µg/kg ww 
Dibenzofuran 12/12 100 0.18 JM 0.30 JM 0.23 na µg/kg ww 
Fluoranthene 12/12 100 0.7 JM 1.0 JM 0.88 na µg/kg ww 
Fluorene 12/12 100 0.19 JM 0.32 JM 0.24 na µg/kg ww 
Indeno(1,2,3-cd)pyrene 1/12 8 0.38 M 0.38 M 0.20 0.36 µg/kg ww 
Naphthalene 1/12 8 1.9 M 1.9 M 0.63 0.8 – 1.3 µg/kg ww 
Phenanthrene 12/12 100 0.7 M 0.9 JM 0.76 na µg/kg ww 
Pyrene 12/12 100 0.36 JM 0.51 JM 0.44 na µg/kg ww 
Total HPAH   12/12 100 1.6 JM 2.9 JM 1.9 nc µg/kg ww 
Total LPAH   12/12 100 0.9 JM 3.0 JM 1.4 nc µg/kg ww 
Carcinogenic PAHs – Mammal 12/12 100 0.45 M 0.67 M 0.65 na µg/kg ww 
Total PAH   12/12 100 2.5 JM 6.0 JM 3.3 nc µg/kg ww 

Phthalates               
Bis(2-ethylhexyl)phthalate 3/12 25 100 JM 100 JM 40 33 – 100 µg/kg ww 
Butyl benzyl phthalate 9/12 75 900 M 1,400 M 950 130 µg/kg ww 
Diethyl phthalate 10/12 83 150 JM 890 JM 480 200 µg/kg ww 
Dimethyl phthalate 4/12 33 180 JM 420 JM 200 110 – 290 µg/kg ww 
Di-n-butyl phthalate 0/12 0 nd nd 110 100 – 290 µg/kg ww 
Di-n-octyl phthalate 0/12 0 nd nd 480 190 – 1,500 µg/kg ww 

Other SVOCs               
1,2,4-Trichlorobenzene 0/12 0 nd nd 120 110 – 290 µg/kg ww 
1,2-Dichlorobenzene 0/12 0 nd nd 120 110 – 290 µg/kg ww 
1,3-Dichlorobenzene 0/12 0 nd nd 120 110 – 290 µg/kg ww 
1,4-Dichlorobenzene 0/12 0 nd nd 120 110 – 290 µg/kg ww 
2,4,5-Trichlorophenol 0/12 0 nd nd 520 300 – 1,500 µg/kg ww 
2,4,6-Trichlorophenol 0/12 0 nd nd 520 300 – 1,500 µg/kg ww 
2,4-Dichlorophenol 0/12 0 nd nd 250 200 – 600 µg/kg ww 
2,4-Dimethylphenol 0/12 0 nd nd 250 200 – 600 µg/kg ww 
2,4-Dinitrophenol 0/12 0 nd nd 2,500 2,000 – 6,000 µg/kg ww 
2,4-Dinitrotoluene 0/12 0 nd nd 490 300 – 1,500 µg/kg ww 
2,6-Dinitrotoluene 0/12 0 nd nd 450 190 – 1,500 µg/kg ww 
2-Chlorophenol 0/12 0 nd nd 250 200 – 600 µg/kg ww 
2-Methylphenol 0/12 0 nd nd 250 200 – 600 µg/kg ww 
2-Nitroaniline 0/12 0 nd nd 630 600 – 1,500 µg/kg ww 
2-Nitrophenol 0/12 0 nd nd 480 190 – 1,500 µg/kg ww 
3,3'-Dichlorobenzidine 0/12 0 nd nd 6,300 6,000 – 15,000 µg/kg ww 
3-Nitroaniline 0/12 0 nd nd 1,200 1,100 – 2,900 µg/kg ww 
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4,6-Dinitro-o-cresol 0/12 0 nd nd 1,200 1,100 – 2,900 µg/kg ww 
4-Bromophenyl phenyl ether 0/12 0 nd nd 120 110 – 290 µg/kg ww 
4-Chloro-3-methylphenol 0/12 0 nd nd 630 600 – 1,500 µg/kg ww 
4-Chloroaniline 0/12 0 nd nd 630 600 – 1,500 µg/kg ww 
4-Chlorophenyl phenyl ether 0/12 0 nd nd 120 110 – 290 µg/kg ww 
4-Methylphenol 0/12 0 nd nd 250 200 – 600 µg/kg ww 
4-Nitroaniline 0/12 0 nd nd 1,000 700 – 2,900 µg/kg ww 
4-Nitrophenol 0/12 0 nd nd 1,200 1,100 – 2,900 µg/kg ww 
Aniline 0/12 0 nd nd 2,500 2,000 – 6,000 µg/kg ww 

Benzidine 0/12 0 nd nd 15,000 14,000 – 
36,000 µg/kg ww 

Benzoic acid 0/12 0 nd nd 2,500 2,000 – 6,000 µg/kg ww 
Benzyl alcohol 1/12 8 180 JM 180 JM 220 130 – 600 µg/kg ww 
bis(2-chloroethoxy)methane 0/12 0 nd nd 440 190 – 1,500 µg/kg ww 
bis(2-chloroethyl)ether 0/12 0 nd nd 210 130 – 600 µg/kg ww 
bis(2-chloroisopropyl)ether 0/12 0 nd nd 120 110 – 290 µg/kg ww 
Carbazole 0/12 0 nd nd 630 600 – 1,500 µg/kg ww 
Hexachlorobenzene 0/12 0 nd nd 0.38 0.8 µg/kg ww 
Hexachlorobutadiene 0/12 0 nd nd 120 110 – 290 µg/kg ww 

Hexachlorocyclopentadiene 0/12 0 nd nd 15,000 14,000 – 
36,000 µg/kg ww 

Hexachloroethane 0/12 0 nd nd 120 110 – 290 µg/kg ww 
Isophorone 0/12 0 nd nd 120 110 – 290 µg/kg ww 
Nitrobenzene 0/12 0 nd nd 120 110 – 290 µg/kg ww 
N-Nitrosodimethylamine 0/12 0 nd nd 1,800 900 – 6,000 µg/kg ww 
N-Nitroso-di-n-propylamine 0/12 0 nd nd 120 110 – 290 µg/kg ww 
N-Nitrosodiphenylamine 0/12 0 nd nd 120 110 – 290 µg/kg ww 
Pentachlorophenol 0/12 0 nd nd 26 1.7 – 200 µg/kg ww 
Phenol 1/12 8 500 JM 500 JM 350 300 – 800 µg/kg ww 

Polychlorinated biphenyls               
PCB-001 2/4 50 2.50 JM 3.80 JM 1.84 0.95 – 1.16 ng/kg ww 
PCB-002 4/4 100 1.24 JM 3.01 M 1.86 na ng/kg ww 
PCB-003 4/4 100 2.60 JM 12.90 JM 5.20 na ng/kg ww 
PCB-004 4/4 100 12.3 JM 29.5 M 20.1 na ng/kg ww 
PCB-005 1/4 25 2.64 JM 2.64 JM 1.08 0.98 – 1.42 ng/kg ww 
PCB-006 4/4 100 3.36 JM 6.3 JM 4.74 na ng/kg ww 
PCB-007 4/4 100 2.07 JM 25.40 M 8.09 na ng/kg ww 
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PCB-008 4/4 100 4.31 JM 7.5 JM 5.58 na ng/kg ww 
PCB-009 4/4 100 2.08 JM 3.06 JM 2.60 na ng/kg ww 
PCB-010 1/4 25 2.65 JM 2.65 JM 1.09 0.99 – 1.43 ng/kg ww 
PCB-011 4/4 100 4.45 JM 27.9 JM 10.5 na ng/kg ww 
PCB-012 4/4 100 2.89 CJM 4.36 CJM 3.54 na ng/kg ww 
PCB-013 4/4 100 C12 C12 nc na ng/kg ww 
PCB-014 0/4 0 nd nd 0.585 0.98 – 1.41 ng/kg ww 
PCB-015 4/4 100 384 M 500 M 421 na ng/kg ww 
PCB-016 4/4 100 25.5 M 100 M 61.1 na ng/kg ww 
PCB-017 4/4 100 64 M 245 M 151 na ng/kg ww 
PCB-018 4/4 100 510 CM 1,110 CM 808 na ng/kg ww 
PCB-019 4/4 100 4.42 JM 20.2 M 11.3 na ng/kg ww 
PCB-020 4/4 100 4,800 CM 5,900 CM 5,370 na ng/kg ww 
PCB-021 2/4 50 16.10 CM 85.10 CM 25.5 0.70 – 1.09 ng/kg ww 
PCB-022 4/4 100 307 M 570 M 475 na ng/kg ww 
PCB-023 1/4 25 1.92 M 1.92 M 0.839 0.70 – 1.09 ng/kg ww 
PCB-024 4/4 100 0.376 JM 1.590 JM 1.05 na ng/kg ww 
PCB-025 4/4 100 31.9 M 120 M 77.0 na ng/kg ww 
PCB-026 4/4 100 313 CM 750 CM 549 na ng/kg ww 
PCB-027 4/4 100 5.4 JM 38.3 M 20.2 na ng/kg ww 
PCB-028 4/4 100 C20 C20 nc na ng/kg ww 
PCB-029 4/4 100 C26 C26 nc na ng/kg ww 
PCB-030 4/4 100 C18 C18 nc na ng/kg ww 
PCB-031 4/4 100 930 M 2,070 M 1,550 na ng/kg ww 
PCB-032 4/4 100 46 M 220 M 123 na ng/kg ww 
PCB-033 2/4 50 C21 C21 nc 0 ng/kg ww 
PCB-034 4/4 100 1.49 JM 4.6 JM 2.93 na ng/kg ww 
PCB-035 1/4 25 1.33 JM 1.33 JM 0.748 0.81 – 1.26 ng/kg ww 
PCB-036 0/4 0 nd nd 0.459 0.58 – 1.17 ng/kg ww 
PCB-037 4/4 100 1,330 M 1,770 M 1,510 na ng/kg ww 
PCB-038 0/4 0 nd nd 0.422 0.53 – 1.08 ng/kg ww 
PCB-039 4/4 100 7.3 JM 11.3 JM 9.02 na ng/kg ww 
PCB-040 4/4 100 391 CM 1,060 CM 725 na ng/kg ww 
PCB-041 4/4 100 C40 C40 nc na ng/kg ww 
PCB-042 4/4 100 740 M 1,340 M 1,020 na ng/kg ww 
PCB-043 4/4 100 209 M 383 M 302 na ng/kg ww 
PCB-044 4/4 100 4,680 CM 6,800 CM 5,610 na ng/kg ww 
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PCB-045 4/4 100 39.2 CJM 191 CM 111 na ng/kg ww 
PCB-046 4/4 100 11.9 JM 52 M 30.4 na ng/kg ww 
PCB-047 4/4 100 C44 C44 nc na ng/kg ww 
PCB-048 4/4 100 252 M 760 M 499 na ng/kg ww 
PCB-049 4/4 100 5,000 CM 7,300 CM 6,060 na ng/kg ww 
PCB-050 4/4 100 56 CM 263 CM 156 na ng/kg ww 
PCB-051 4/4 100 C45 C45 nc na ng/kg ww 
PCB-052 4/4 100 10,600 M 14,800 M 12,600 na ng/kg ww 
PCB-053 4/4 100 C50 C50 nc na ng/kg ww 
PCB-054 3/4 75 0.65 JM 1.60 M 0.773 0.37 ng/kg ww 
PCB-055 0/4 0 nd nd 3.61 1.04 – 13.0 ng/kg ww 
PCB-056 4/4 100 1,280 M 1,990 M 1,620 na ng/kg ww 
PCB-057 4/4 100 20.8 M 44 M 33.9 na ng/kg ww 
PCB-058 4/4 100 31.6 M 46 M 40.0 na ng/kg ww 
PCB-059 4/4 100 243 CM 500 CM 375 na ng/kg ww 
PCB-060 4/4 100 2,300 M 2,690 M 2,530 na ng/kg ww 
PCB-061 4/4 100 8,600 CM 12,000 CM 10,200 na ng/kg ww 
PCB-062 4/4 100 C59 C59 nc na ng/kg ww 
PCB-063 4/4 100 415 M 530 M 463 na ng/kg ww 
PCB-064 4/4 100 1,630 M 2,310 M 1,920 na ng/kg ww 
PCB-065 4/4 100 C44 C44 nc na ng/kg ww 
PCB-066 4/4 100 9,800 M 11,500 M 10,600 na ng/kg ww 
PCB-067 4/4 100 68 M 137 M 105 na ng/kg ww 
PCB-068 4/4 100 54 M 95 M 74.1 na ng/kg ww 
PCB-069 4/4 100 C49 C49 nc na ng/kg ww 
PCB-070 4/4 100 C61 C61 nc na ng/kg ww 
PCB-071 4/4 100 C40 C40 nc na ng/kg ww 
PCB-072 4/4 100 119 M 220 M 168 na ng/kg ww 
PCB-073 4/4 100 91 M 116 M 103 na ng/kg ww 
PCB-074 4/4 100 C61 C61 nc na ng/kg ww 
PCB-075 4/4 100 C59 C59 nc na ng/kg ww 
PCB-076 4/4 100 C61 C61 nc na ng/kg ww 
PCB-077 4/4 100 740 M 1,010 M 877 na ng/kg ww 
PCB-078 0/4 0 nd nd 3.63 1.06 – 13.1 ng/kg ww 
PCB-079 4/4 100 174 M 222 M 195 na ng/kg ww 
PCB-080 0/4 0 nd nd 3.36 0.97 – 12.1 ng/kg ww 
PCB-081 4/4 100 39.3 JM 56 M 48.5 na ng/kg ww 
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PCB-082 4/4 100 760 M 1,140 M 921 na ng/kg ww 
PCB-083 4/4 100 12,400 CM 16,100 CM 14,000 na ng/kg ww 
PCB-084 4/4 100 860 M 1,670 M 1,260 na ng/kg ww 
PCB-085 4/4 100 3,290 CM 4,030 CM 3,540 na ng/kg ww 
PCB-086 4/4 100 9,000 CM 12,200 CM 10,300 na ng/kg ww 
PCB-087 4/4 100 C86 C86 nc na ng/kg ww 
PCB-088 4/4 100 1,520 CM 2,220 CM 1,820 na ng/kg ww 
PCB-089 2/4 50 18.9 M 23.1 M 11.7 4.1 – 5.1 ng/kg ww 
PCB-090 4/4 100 26,100 CM 35,700 CM 30,300 na ng/kg ww 
PCB-091 4/4 100 C88 C88 nc na ng/kg ww 
PCB-092 4/4 100 4,800 M 6,400 M 5,520 na ng/kg ww 
PCB-093 4/4 100 8,000 CM 12,500 CM 9,950 na ng/kg ww 
PCB-094 4/4 100 9.9 JM 36.9 M 24.1 na ng/kg ww 
PCB-095 4/4 100 C93 C93 nc na ng/kg ww 
PCB-096 4/4 100 5.1 M 22.5 M 13.5 na ng/kg ww 
PCB-097 4/4 100 C86 C86 nc na ng/kg ww 
PCB-098 4/4 100 C93 C93 nc na ng/kg ww 
PCB-099 4/4 100 C83 C83 nc na ng/kg ww 
PCB-100 4/4 100 C93 C93 nc na ng/kg ww 
PCB-101 4/4 100 C90 C90 nc na ng/kg ww 
PCB-102 4/4 100 C93 C93 nc na ng/kg ww 
PCB-103 4/4 100 193 M 288 M 234 na ng/kg ww 
PCB-104 4/4 100 1.41 JM 6.1 M 3.43 na ng/kg ww 
PCB-105 4/4 100 8,600 M 9,400 M 8,850 na ng/kg ww 
PCB-106 0/4 0 nd nd 2.95 5.3 – 6.8 ng/kg ww 
PCB-107 4/4 100 650 CM 1,010 CM 814 na ng/kg ww 
PCB-108 4/4 100 C86 C86 nc na ng/kg ww 
PCB-109 4/4 100 1,220 M 1,710 M 1,440 na ng/kg ww 
PCB-110 4/4 100 6,600 CM 11,400 CM 8,850 na ng/kg ww 
PCB-111 4/4 100 10.9 JM 15.1 JM 12.6 na ng/kg ww 
PCB-112 0/4 0 nd nd 1.46 2.5 – 3.5 ng/kg ww 
PCB-113 4/4 100 C90 C90 nc na ng/kg ww 
PCB-114 4/4 100 550 M 600 M 570 na ng/kg ww 
PCB-115 4/4 100 C110 C110 nc na ng/kg ww 
PCB-116 4/4 100 C85 C85 nc na ng/kg ww 
PCB-117 4/4 100 C85 C85 nc na ng/kg ww 
PCB-118 4/4 100 23,000 M 27,100 M 24,500 na ng/kg ww 
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PCB-119 4/4 100 C86 C86 nc na ng/kg ww 
PCB-120 4/4 100 36.5 M 64 M 49.3 na ng/kg ww 
PCB-121 0/4 0 nd nd 1.51 2.6 – 3.6 ng/kg ww 
PCB-122 4/4 100 184 M 233 M 209 na ng/kg ww 
PCB-123 4/4 100 430 M 490 M 459 na ng/kg ww 
PCB-124 4/4 100 C107 C107 nc na ng/kg ww 
PCB-125 4/4 100 C86 C86 nc na ng/kg ww 
PCB-126 4/4 100 38.2 M 60 M 49.6 na ng/kg ww 
PCB-127 4/4 100 56 M 78 M 67.4 na ng/kg ww 
PCB-128 4/4 100 4,500 CM 4,900 CM 4,640 na ng/kg ww 
PCB-129 4/4 100 35,700 CM 40,700 CM 38,000 na ng/kg ww 
PCB-130 4/4 100 1,720 M 2,020 M 1,830 na ng/kg ww 
PCB-131 4/4 100 167 M 242 M 198 na ng/kg ww 
PCB-132 4/4 100 3,210 M 4,300 M 3,690 na ng/kg ww 
PCB-133 4/4 100 670 M 800 M 744 na ng/kg ww 
PCB-134 4/4 100 740 CM 1,130 CM 908 na ng/kg ww 
PCB-135 4/4 100 8,200 CM 11,200 CM 9,620 na ng/kg ww 
PCB-136 4/4 100 730 M 1,390 M 1,040 na ng/kg ww 
PCB-137 4/4 100 1,170 M 1,350 M 1,250 na ng/kg ww 
PCB-138 4/4 100 C129 C129 nc na ng/kg ww 
PCB-139 4/4 100 381 CM 580 CM 472 na ng/kg ww 
PCB-140 4/4 100 C139 C139 nc na ng/kg ww 
PCB-141 4/4 100 4,500 M 5,000 M 4,750 na ng/kg ww 
PCB-142 0/4 0 nd nd 5.09 5.5 – 15.8 ng/kg ww 
PCB-143 4/4 100 C134 C134 nc na ng/kg ww 
PCB-144 4/4 100 850 M 1,180 M 995 na ng/kg ww 
PCB-145 4/4 100 1.11 JM 3.7 JM 2.39 na ng/kg ww 
PCB-146 4/4 100 5,900 M 7,100 M 6,530 na ng/kg ww 
PCB-147 4/4 100 21,900 CM 27,900 CM 24,800 na ng/kg ww 
PCB-148 4/4 100 33.5 M 63 M 47.2 na ng/kg ww 
PCB-149 4/4 100 C147 C147 nc na ng/kg ww 
PCB-150 4/4 100 43.7 M 62 M 52.8 na ng/kg ww 
PCB-151 4/4 100 C135 C135 nc na ng/kg ww 
PCB-152 4/4 100 3.35 JM 9.2 JM 6.20 na ng/kg ww 
PCB-153 4/4 100 34,900 CM 41,200 CM 38,200 na ng/kg ww 
PCB-154 4/4 100 C135 C135 nc na ng/kg ww 
PCB-155 4/4 100 4.5 JM 6.1 JM 5.33 na ng/kg ww 
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PCB-156 4/4 100 3,720 CM 4,180 CM 3,930 na ng/kg ww 
PCB-157 4/4 100 C156 C156 nc na ng/kg ww 
PCB-158 4/4 100 2,000 M 2,890 M 2,360 na ng/kg ww 
PCB-159 4/4 100 152 M 170 M 162 na ng/kg ww 
PCB-160 4/4 100 C129 C129 nc na ng/kg ww 
PCB-161 0/4 0 nd nd 3.41 3.7 – 10.6 ng/kg ww 
PCB-162 4/4 100 78 M 94 M 84.9 na ng/kg ww 
PCB-163 4/4 100 C129 C129 nc na ng/kg ww 
PCB-164 4/4 100 1,480 M 1,770 M 1,600 na ng/kg ww 
PCB-165 3/4 75 20.3 M 25.9 M 19.0 10.8 ng/kg ww 
PCB-166 4/4 100 C128 C128 nc na ng/kg ww 
PCB-167 4/4 100 1,520 M 1,690 M 1,600 na ng/kg ww 
PCB-168 4/4 100 C153 C153 nc na ng/kg ww 
PCB-169 3/4 75 1.55 M 4.24 M 1.99 0.69 ng/kg ww 
PCB-170 4/4 100 3,890 M 4,800 M 4,300 na ng/kg ww 
PCB-171 4/4 100 1,880 CM 2,080 CM 1,970 na ng/kg ww 
PCB-172 4/4 100 790 M 970 M 876 na ng/kg ww 
PCB-173 4/4 100 C171 C171 nc na ng/kg ww 
PCB-174 4/4 100 2,820 M 3,510 M 3,190 na ng/kg ww 
PCB-175 4/4 100 202 M 259 M 227 na ng/kg ww 
PCB-176 4/4 100 630 M 780 M 699 na ng/kg ww 
PCB-177 4/4 100 4,300 M 4,800 M 4,570 na ng/kg ww 
PCB-178 4/4 100 1,900 M 2,220 M 2,070 na ng/kg ww 
PCB-179 4/4 100 2,100 M 2,510 M 2,260 na ng/kg ww 
PCB-180 4/4 100 14,100 CM 15,700 CM 15,100 na ng/kg ww 
PCB-181 4/4 100 44 M 49 M 46.1 na ng/kg ww 
PCB-182 4/4 100 51 M 77 M 61.1 na ng/kg ww 
PCB-183 4/4 100 4,700 CM 5,800 CM 5,220 na ng/kg ww 
PCB-184 4/4 100 5.0 JM 5.9 JM 5.37 na ng/kg ww 
PCB-185 4/4 100 C183 C183 nc na ng/kg ww 
PCB-186 0/4 0 nd nd 0.164 0.213 – 0.44 ng/kg ww 
PCB-187 4/4 100 11,500 M 13,500 M 12,600 na ng/kg ww 
PCB-188 4/4 100 18.7 M 21.1 M 19.9 na ng/kg ww 
PCB-189 4/4 100 197 M 249 M 220 na ng/kg ww 
PCB-190 4/4 100 1,440 M 1,660 M 1,540 na ng/kg ww 
PCB-191 4/4 100 268 M 327 M 294 na ng/kg ww 
PCB-192 0/4 0 nd nd 0.207 0.27 – 0.56 ng/kg ww 
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PCB-193 4/4 100 C180 C180 nc na ng/kg ww 
PCB-194 4/4 100 1,060 M 1,400 M 1,220 na ng/kg ww 
PCB-195 4/4 100 420 M 530 M 468 na ng/kg ww 
PCB-196 4/4 100 650 M 720 M 675 na ng/kg ww 
PCB-197 4/4 100 201 CM 249 CM 223 na ng/kg ww 
PCB-198 4/4 100 1,300 CM 1,670 CM 1,470 na ng/kg ww 
PCB-199 4/4 100 C198 C198 nc na ng/kg ww 
PCB-200 4/4 100 C197 C197 nc na ng/kg ww 
PCB-201 4/4 100 281 M 305 M 295 na ng/kg ww 
PCB-202 4/4 100 690 M 780 M 742 na ng/kg ww 
PCB-203 4/4 100 1,150 M 1,220 M 1,190 na ng/kg ww 
PCB-204 4/4 100 0.466 JM 0.74 JM 0.599 na ng/kg ww 
PCB-205 4/4 100 60 M 74 M 66.9 na ng/kg ww 
PCB-206 4/4 100 153 M 240 M 196 na ng/kg ww 
PCB-207 4/4 100 21.2 M 30.1 M 25.5 na ng/kg ww 
PCB-208 4/4 100 51 M 106 M 78.9 na ng/kg ww 
PCB-209 4/4 100 19.0 M 49 M 34.0 na ng/kg ww 
Total PCB congeners 4/4 100 365,500 JM 449,200 JM 400,600 nc ng/kg ww 
Aroclor-1016 0/13 0 nd nd 4.3 8 – 20 µg/kg ww 
Aroclor-1221 0/13 0 nd nd 7.8 15 – 20 µg/kg ww 
Aroclor-1232 0/13 0 nd nd 4.3 8 – 20 µg/kg ww 
Aroclor-1242 0/13 0 nd nd 4.3 8 – 20 µg/kg ww 
Aroclor-1248 12/13 92 90 M 140 JM 110 20 µg/kg ww 
Aroclor-1254 13/13 100 150 M 380 JM 300 na µg/kg ww 
Aroclor-1260 13/13 100 100 M 320 M 270 na µg/kg ww 
Total PCBs   13/13 100 250 M 840 JM 670 nc µg/kg ww 
PCB TEQ – Bird 4/4 100 46.5 JM 63.7 M 55.3 na ng/kg ww 
PCB TEQ – Fish 4/4 100 0.485 JM 0.622 M 0.561 na ng/kg ww 
PCB TEQ – Mammal 4/4 100 5.13 JM 7.3 M 6.31 na ng/kg ww 

Pesticides               
2,4'-DDD 9/12 75 3.2 JNM 6 JNM 3.9 1.2 – 1.9 µg/kg ww 
2,4'-DDE 0/12 0 nd nd 0.57 0.8 – 1.8 µg/kg ww 
2,4'-DDT 12/12 100 21 JNM 33 JNM 28 na µg/kg ww 
4,4'-DDD 3/12 25 1.5 JNM 1.5 JNM 0.71 0.8 – 1.0 µg/kg ww 
4,4'-DDE 12/12 100 7 JNM 9 JNM 8.1 na µg/kg ww 
4,4'-DDT 12/12 100 17 JNM 27 JNM 23 na µg/kg ww 
Total DDTs   12/12 100 48 JNM 71 JNM 61.8 nc µg/kg ww 
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Aldrin 0/12 0 nd nd 0.38 0.8 µg/kg ww 
Dieldrin 1/12 8 3.2 JNM 3.2 JNM 1.1 1.6 – 2.3 µg/kg ww 
Total aldrin/dieldrin 1/12 8 3.2 JNM 3.2 JNM 1.1 nc µg/kg ww 
alpha-BHC 3/12 25 1.20 JNM 1.20 JNM 0.58 0.8 µg/kg ww 
beta-BHC 0/12 0 nd nd 0.64 0.8 – 3.2 µg/kg ww 
gamma-BHC 0/12 0 nd nd 0.38 0.8 µg/kg ww 
delta-BHC 0/12 0 nd nd 0.38 0.8 µg/kg ww 
alpha-Chlordane 2/12 17 1.5 JNM 1.7 JNM 0.58 0.8 µg/kg ww 
gamma-Chlordane 12/12 100 9 JNM 14 JNM 12 na µg/kg ww 
alpha-Endosulfan 3/12 25 1.3 JNM 2.1 JNM 0.74 0.8 µg/kg ww 
beta-Endosulfan 0/12 0 nd nd 0.47 0.8 – 1.1 µg/kg ww 
Endosulfan sulfate 0/12 0 nd nd 0.48 0.8 – 1.6 µg/kg ww 
Endrin 0/12 0 nd nd 0.53 0.8 – 2.0 µg/kg ww 
Endrin aldehyde 5/12 42 1.9 JNM 3.3 JNM 1.5 0.8 – 1.8 µg/kg ww 
Endrin ketone 0/12 0 nd nd 0.47 0.9 – 1.0 µg/kg ww 
Heptachlor 0/12 0 nd nd 0.38 0.8 µg/kg ww 
Heptachlor epoxide 9/12 75 2.5 JNM 3.7 JNM 2.4 1.0 – 1.3 µg/kg ww 
Methoxychlor 3/12 25 5.8 JNM 90.0 JNM 9.9 0.8 µg/kg ww 
Mirex 0/12 0 nd nd 0.38 0.8 µg/kg ww 
Toxaphene 0/12 0 nd nd 43 70 – 110 µg/kg ww 
Total chlordane 12/12 100 9 JNM 15 JNM 12 nc µg/kg ww 

Conventional parameters               
Total solids 13/13 100 12.8 M 17.7 M 16.2 na % ww 
Lipid 13/13 100 0.9 M 1.4 M 1.1 na % ww 

Note: Data from hepatopancreas composite samples were mathematically combined with data from composite samples of edible meat to form composite 
samples of edible meat plus hepatopancreas. Whole-body (i.e., edible meat plus hepatopancreas) crab concentrations were calculated assuming 69% 
(by weight) edible meat and 31% hepatopancreas, based on the relative weight of these tissues in a 16.6-cm Dungeness crab dissected by Windward in 
2004 (unpublished data). 
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CHEMICAL 

DETECTION FREQUENCY CONCENTRATION 

RATIO % 
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DETECT 
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DETECT 

CALCULATED 
MEAN 

RL OR  
RANGE OF RLS UNIT 

Metals and trace elements               
Antimony 14/14 100 0.007 J 0.252  0.05 na mg/kg ww 
Arsenic 14/14 100 1.300 J 5.870 J 3.073 na mg/kg ww 
Arsenic (inorganic) 8/8 100 0.132  3.27  1.24 na mg/kg ww 
Cadmium 14/14 100 0.064  0.148  0.10 na mg/kg ww 
Chromium 14/14 100 0.36  1.32  0.67 na mg/kg ww 
Cobalt 14/14 100 0.1470  0.7110  0.3349 na mg/kg ww 
Copper 14/14 100 3.50  7.30  5.34 na mg/kg ww 
Lead 14/14 100 0.368  6.370  1.96 na mg/kg ww 
Mercury 14/14 100 0.009  0.022  0.02 na mg/kg ww 
Molybdenum 14/14 100 0.1750  0.3610  0.2473 na mg/kg ww 
Nickel 14/14 100 0.313  1.090  0.597 na mg/kg ww 
Selenium 14/14 100 0.215  0.373  0.279 na mg/kg ww 
Silver 14/14 100 0.012  0.093  0.035 na mg/kg ww 
Thallium 14/14 100 0.0009 J 0.0042  0.002 na mg/kg ww 
Vanadium 14/14 100 0.68  2.65  1.3 na mg/kg ww 
Zinc 14/14 100 16.1  32.3  23.7 na mg/kg ww 

Organometals               
Monobutyltin as ion 14/14 100 0.57 J 2.5  1.2 na µg/kg ww 
Dibutyltin as ion 13/14 93 1.8  10 J 3.9 3.9 µg/kg ww 
Tributyltin as ion 14/14 100 150  660  320 na µg/kg ww 
Tetrabutyltin as ion 0/14 0 nd nd 0.49 0.97 – 1.0 µg/kg ww 

PAHs               
2-Chloronaphthalene 0/14 0 nd nd 20 39 – 40 µg/kg ww 
2-Methylnaphthalene 14/14 100 0.41 J 1.9  0.86 na µg/kg ww 
Acenaphthene 14/14 100 0.82  7.6  2.1 na µg/kg ww 
Acenaphthylene 14/14 100 0.56  1.9  1.1 na µg/kg ww 
Anthracene 14/14 100 1.8  8.0  4.0 na µg/kg ww 
Benzo(a)anthracene 14/14 100 12  42  23 na µg/kg ww 
Benzo(a)pyrene 14/14 100 3.0  26  8.2 na µg/kg ww 
Benzo(b)fluoranthene 14/14 100 7.3  44  16 na µg/kg ww 
Benzo(g,h,i)perylene 14/14 100 3.3  32  9.8 na µg/kg ww 
Benzo(k)fluoranthene 14/14 100 6.2  38  13 na µg/kg ww 
Total benzofluoranthenes   14/14 100 13.5  82  29 nc µg/kg ww 
Chrysene 14/14 100 20  85  42 na µg/kg ww 
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Dibenzo(a,h)anthracene 14/14 100 0.63  5.1  1.4 na µg/kg ww 
Dibenzofuran 14/14 100 0.61  2.8  1.4 na µg/kg ww 
Fluoranthene 14/14 100 34  120  70 na µg/kg ww 
Fluorene 14/14 100 0.81  4.6  2.1 na µg/kg ww 
Indeno(1,2,3-cd)pyrene 14/14 100 2.1  28  6.0 na µg/kg ww 
Naphthalene 1/14 7 0.80 J 0.80 J 0.46 0.57 – 1.6 µg/kg ww 
Phenanthrene 14/14 100 4.0  26  11 na µg/kg ww 
Pyrene 14/14 100 34  130  64 na µg/kg ww 
Total HPAH   14/14 100 132  550  250 nc µg/kg ww 
Total LPAH   14/14 100 8.2  48  20 nc µg/kg ww 
Carcinogenic PAHs – Mammal 14/14 100 6.8  44  15 na µg/kg ww 
Total PAH   14/14 100 140  600  270 nc µg/kg ww 

Phthalates               
Bis(2-ethylhexyl)phthalate 10/14 71 56 J 220 J 140 490 – 500 µg/kg ww 
Butyl benzyl phthalate 0/14 0 nd nd 20 39 – 40 µg/kg ww 
Diethyl phthalate 2/14 14 9.5 J 14 J 35 77 – 80 µg/kg ww 
Dimethyl phthalate 0/14 0 nd nd 20 39 – 40 µg/kg ww 
Di-n-butyl phthalate 4/14 29 19 J 34 J 23 39 – 40 µg/kg ww 
Di-n-octyl phthalate 0/14 0 nd nd 20 39 – 40 µg/kg ww 

Other SVOCs               
1,2,4-Trichlorobenzene 0/14 0 nd nd 20 39 – 40 µg/kg ww 
1,2-Dichlorobenzene 0/14 0 nd nd 20 39 – 40 µg/kg ww 
1,3-Dichlorobenzene 0/14 0 nd nd 20 39 – 40 µg/kg ww 
1,4-Dichlorobenzene 0/14 0 nd nd 20 39 – 40 µg/kg ww 
2,4,5-Trichlorophenol 0/14 0 nd nd 39 77 – 80 µg/kg ww 
2,4,6-Trichlorophenol 0/14 0 nd nd 39 77 – 80 µg/kg ww 
2,4-Dichlorophenol 0/14 0 nd nd 39 77 – 80 µg/kg ww 
2,4-Dimethylphenol 0/14 0 nd nd 39 77 – 80 µg/kg ww 
2,4-Dinitrophenol 0/14 0 nd nd 390 770 – 800 µg/kg ww 
2,4-Dinitrotoluene 0/14 0 nd nd 39 77 – 80 µg/kg ww 
2,6-Dinitrotoluene 0/14 0 nd nd 20 39 – 40 µg/kg ww 
2-Chlorophenol 0/14 0 nd nd 39 77 – 80 µg/kg ww 
2-Methylphenol 0/14 0 nd nd 39 77 – 80 µg/kg ww 
2-Nitroaniline 0/14 0 nd nd 100 200 µg/kg ww 
2-Nitrophenol 0/14 0 nd nd 20 39 – 40 µg/kg ww 
3,3'-Dichlorobenzidine 0/14 0 nd nd 1,000 2,000 µg/kg ww 
3-Nitroaniline 0/14 0 nd nd 200 390 – 400 µg/kg ww 
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4,6-Dinitro-o-cresol 0/14 0 nd nd 200 390 – 400 µg/kg ww 
4-Bromophenyl phenyl ether 0/14 0 nd nd 20 39 – 40 µg/kg ww 
4-Chloro-3-methylphenol 0/14 0 nd nd 100 200 µg/kg ww 
4-Chloroaniline 0/14 0 nd nd 100 200 µg/kg ww 
4-Chlorophenyl phenyl ether 0/14 0 nd nd 20 39 – 40 µg/kg ww 
4-Methylphenol 7/14 50 15 J 41 J 32 77 – 80 µg/kg ww 
4-Nitroaniline 0/14 0 nd nd 100 200 µg/kg ww 
4-Nitrophenol 0/14 0 nd nd 200 390 – 400 µg/kg ww 
Aniline 0/14 0 nd nd 390 770 – 800 µg/kg ww 
Benzidine 0/14 0 nd nd 2,500 5,000 µg/kg ww 
Benzoic acid 14/14 100 340 J 640 J 470 na µg/kg ww 
Benzyl alcohol 0/14 0 nd nd 20 39 – 40 µg/kg ww 
bis(2-chloroethoxy)methane 0/14 0 nd nd 20 39 – 40 µg/kg ww 
bis(2-chloroethyl)ether 0/14 0 nd nd 20 39 – 40 µg/kg ww 
bis(2-chloroisopropyl)ether 0/14 0 nd nd 20 39 – 40 µg/kg ww 
Carbazole 0/14 0 nd nd 100 200 µg/kg ww 
Hexachlorobenzene 9/14 64 0.38 JN 1.0 JN 0.66 1.0 µg/kg ww 
Hexachlorobutadiene 0/14 0 nd nd 20 39 – 40 µg/kg ww 
Hexachlorocyclopentadiene 0/14 0 nd nd 2,500 5,000 µg/kg ww 
Hexachloroethane 0/14 0 nd nd 20 39 – 40 µg/kg ww 
Isophorone 0/14 0 nd nd 20 39 – 40 µg/kg ww 
Nitrobenzene 0/14 0 nd nd 20 39 – 40 µg/kg ww 
N-Nitrosodimethylamine 0/14 0 nd nd 20 39 – 40 µg/kg ww 
N-Nitroso-di-n-propylamine 0/14 0 nd nd 20 39 – 40 µg/kg ww 
N-Nitrosodiphenylamine 0/14 0 nd nd 20 39 – 40 µg/kg ww 
Pentachlorophenol 0/14 0 nd nd 200 390 – 400 µg/kg ww 
Phenol 12/14 86 18 J 50 J 30 97 – 100 µg/kg ww 

Polychlorinated biphenyls               
PCB-001 6/8 75 1.23 J 74.8  11.1 0.971 – 1.00 ng/kg ww 
PCB-002 2/8 25 1.07 J 13.3  1.97 0.293 – 0.847 ng/kg ww 
PCB-003 2/8 25 2.58  29.0  4.29 0.711 – 1.24 ng/kg ww 
PCB-004 8/8 100 21.8  1,300  196 na ng/kg ww 
PCB-005 8/8 100 0.558 J 12.6  2.37 na ng/kg ww 
PCB-006 8/8 100 16.6  2,470  350 na ng/kg ww 
PCB-007 8/8 100 2.01  76.8  12.4 na ng/kg ww 
PCB-008 8/8 100 42.1  1,790  280 na ng/kg ww 
PCB-009 8/8 100 2.97  125  19.8 na ng/kg ww 
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PCB-010 8/8 100 1.31 J 38.0  6.63 na ng/kg ww 
PCB-011 8/8 100 12.5  183  38.6 na ng/kg ww 
PCB-012 8/8 100 7.98 C 532 C 82.3 na ng/kg ww 
PCB-013 8/8 100 C12 C12 nc na ng/kg ww 
PCB-014 4/8 50 0.0980 J 2.05  0.353 0.0570 – 0.105 ng/kg ww 
PCB-015 8/8 100 53.8  653  142 na ng/kg ww 
PCB-016 8/8 100 78.3  685  179 na ng/kg ww 
PCB-017 8/8 100 135  4,090  742 na ng/kg ww 
PCB-018 8/8 100 237 C 10,700 C 1,810 na ng/kg ww 
PCB-019 8/8 100 34.6  1,980  324 na ng/kg ww 
PCB-020 8/8 100 630 C 8,680 C 1,960 na ng/kg ww 
PCB-021 8/8 100 164 C 1,110 C 334 na ng/kg ww 
PCB-022 8/8 100 164  981  313 na ng/kg ww 
PCB-023 8/8 100 0.371 J 2.63  0.779 na ng/kg ww 
PCB-024 8/8 100 3.29  41.5  9.67 na ng/kg ww 
PCB-025 8/8 100 99.7  14,300  2,240 na ng/kg ww 
PCB-026 8/8 100 220 C 38,300 C 5,960 na ng/kg ww 
PCB-027 8/8 100 49.5  7,670  1,200 na ng/kg ww 
PCB-028 8/8 100 C20 C20 nc na ng/kg ww 
PCB-029 8/8 100 C26 C26 nc na ng/kg ww 
PCB-030 8/8 100 C18 C18 nc na ng/kg ww 
PCB-031 8/8 100 438  10,700  2,040 na ng/kg ww 
PCB-032 8/8 100 116  3,530  649 na ng/kg ww 
PCB-033 8/8 100 C21 C21 nc na ng/kg ww 
PCB-034 8/8 100 2.82  166  28.4 na ng/kg ww 
PCB-035 8/8 100 8.07  49.6  15.7 na ng/kg ww 
PCB-036 8/8 100 0.646 J 63.7  10.1 na ng/kg ww 
PCB-037 8/8 100 147  640  246 na ng/kg ww 
PCB-038 8/8 100 0.839 J 61.2  11.9 na ng/kg ww 
PCB-039 8/8 100 4.15  64.1  15.2 na ng/kg ww 
PCB-040 8/8 100 455 C 14,700 C 2,710 na ng/kg ww 
PCB-041 8/8 100 C40 C40 nc na ng/kg ww 
PCB-042 8/8 100 245  6,420  1,250 na ng/kg ww 
PCB-043 8/8 100 34.0  266  79.1 na ng/kg ww 
PCB-044 8/8 100 994 C 38,800 C 7,290 na ng/kg ww 
PCB-045 8/8 100 124 C 5,410 C 951 na ng/kg ww 
PCB-046 8/8 100 42.3  1,970  332 na ng/kg ww 
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PCB-047 8/8 100 C44 C44 nc na ng/kg ww 
PCB-048 8/8 100 142  793  277 na ng/kg ww 
PCB-049 8/8 100 796 C 60,200 C 10,400 na ng/kg ww 
PCB-050 8/8 100 138 C 13,000 C 2,110 na ng/kg ww 
PCB-051 8/8 100 C45 C45 nc na ng/kg ww 
PCB-052 8/8 100 1,680  110,000  19,400 na ng/kg ww 
PCB-053 8/8 100 C50 C50 nc na ng/kg ww 
PCB-054 8/8 100 2.88  255  41.5 na ng/kg ww 
PCB-055 8/8 100 18.1  191  49.6 na ng/kg ww 
PCB-056 8/8 100 383  2,140  756 na ng/kg ww 
PCB-057 8/8 100 13.8  1,040  174 na ng/kg ww 
PCB-058 8/8 100 7.35  353  64.0 na ng/kg ww 
PCB-059 8/8 100 126 C 6,630 C 1,180 na ng/kg ww 
PCB-060 8/8 100 197  607  294 na ng/kg ww 
PCB-061 8/8 100 1,480 C 17,300 C 4,370 na ng/kg ww 
PCB-062 8/8 100 C59 C59 nc na ng/kg ww 
PCB-063 8/8 100 36.5  716  149 na ng/kg ww 
PCB-064 8/8 100 346  5,180  1,150 na ng/kg ww 
PCB-065 8/8 100 C44 C44 nc na ng/kg ww 
PCB-066 8/8 100 1,040  13,300  3,240 na ng/kg ww 
PCB-067 8/8 100 37.5  1,740  303 na ng/kg ww 
PCB-068 8/8 100 16.0  1,680  284 na ng/kg ww 
PCB-069 8/8 100 C49 C49 nc na ng/kg ww 
PCB-070 8/8 100 C61 C61 nc na ng/kg ww 
PCB-071 8/8 100 C40 C40 nc na ng/kg ww 
PCB-072 8/8 100 33.2  3,060  527 na ng/kg ww 

PCB-073 1/8 12 462  462  57.8 0.0251 – 
0.0768 ng/kg ww 

PCB-074 8/8 100 C61 C61 nc na ng/kg ww 
PCB-075 8/8 100 C59 C59 nc na ng/kg ww 
PCB-076 8/8 100 C61 C61 nc na ng/kg ww 
PCB-077 8/8 100 71.5  454  146 na ng/kg ww 
PCB-078 0/8 0 nd nd 0.267 0.436 – 0.592 ng/kg ww 
PCB-079 8/8 100 17.9 J 504  109 na ng/kg ww 
PCB-080 0/8 0 nd nd 0.224 0.362 – 0.492 ng/kg ww 
PCB-081 8/8 100 3.04  26.7 J 7.90 na ng/kg ww 
PCB-082 8/8 100 176  2,020  549 na ng/kg ww 
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PCB-083 8/8 100 1,390 C 37,200 C 7,840 na ng/kg ww 
PCB-084 8/8 100 361  14,000  2,720 na ng/kg ww 
PCB-085 8/8 100 313 C 5,100 C 1,230 na ng/kg ww 
PCB-086 8/8 100 1,050 C 22,500 C 5,120 na ng/kg ww 
PCB-087 8/8 100 C86 C86 nc na ng/kg ww 
PCB-088 8/8 100 286 C 13,100 C 2,450 na ng/kg ww 
PCB-089 8/8 100 15.5  182  47.0 na ng/kg ww 
PCB-090 8/8 100 2,240 C 46,300 C 11,000 na ng/kg ww 
PCB-091 8/8 100 C88 C88 nc na ng/kg ww 
PCB-092 8/8 100 631  16,200  3,610 na ng/kg ww 
PCB-093 8/8 100 1,820 C 58,500 C 12,500 na ng/kg ww 
PCB-094 8/8 100 10.8  338  64.7 na ng/kg ww 
PCB-095 8/8 100 C93 C93 nc na ng/kg ww 
PCB-096 8/8 100 9.93  424  77.0 na ng/kg ww 
PCB-097 8/8 100 C86 C86 nc na ng/kg ww 
PCB-098 8/8 100 C93 C93 nc na ng/kg ww 
PCB-099 8/8 100 C83 C83 nc na ng/kg ww 
PCB-100 8/8 100 C93 C93 nc na ng/kg ww 
PCB-101 8/8 100 C90 C90 nc na ng/kg ww 
PCB-102 8/8 100 C93 C93 nc na ng/kg ww 
PCB-103 8/8 100 36.8  1,350  258 na ng/kg ww 
PCB-104 8/8 100 0.516 J 35.9  6.20 na ng/kg ww 
PCB-105 8/8 100 478  6,680  1,700 na ng/kg ww 
PCB-106 0/8 0 nd nd 0.186 0.246 – 0.446 ng/kg ww 
PCB-107 8/8 100 64.3 C 925 C 241 na ng/kg ww 
PCB-108 8/8 100 C86 C86 nc na ng/kg ww 
PCB-109 8/8 100 116  2,810  603 na ng/kg ww 
PCB-110 8/8 100 1,980 C 59,800 C 12,500 na ng/kg ww 
PCB-111 8/8 100 3.36  81.3  17.6 na ng/kg ww 
PCB-112 0/8 0 nd nd 0.127 0.0879 – 0.512 ng/kg ww 
PCB-113 8/8 100 C90 C90 nc na ng/kg ww 
PCB-114 8/8 100 29.8  359  95.2 na ng/kg ww 
PCB-115 8/8 100 C110 C110 nc na ng/kg ww 
PCB-116 8/8 100 C85 C85 nc na ng/kg ww 
PCB-117 8/8 100 C85 C85 nc na ng/kg ww 
PCB-118 8/8 100 1,290  33,100  7,150 na ng/kg ww 
PCB-119 8/8 100 C86 C86 nc na ng/kg ww 
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PCB-120 8/8 100 15.2  417  85.7 na ng/kg ww 
PCB-121 8/8 100 1.20 J 40.2  8.06 na ng/kg ww 
PCB-122 8/8 100 23.9  290  79.3 na ng/kg ww 
PCB-123 8/8 100 32.6  453  116 na ng/kg ww 
PCB-124 8/8 100 C107 C107 nc na ng/kg ww 
PCB-125 8/8 100 C86 C86 nc na ng/kg ww 
PCB-126 8/8 100 3.31  41.0  10.6 na ng/kg ww 
PCB-127 8/8 100 2.42  62.2  14.8 na ng/kg ww 
PCB-128 8/8 100 295 C 5,480 C 1,390 na ng/kg ww 
PCB-129 8/8 100 2,350 C 30,600 C 10,200 na ng/kg ww 
PCB-130 8/8 100 189  2,490  733 na ng/kg ww 
PCB-131 8/8 100 22.6  343  91.9 na ng/kg ww 
PCB-132 8/8 100 652  11,900  3,260 na ng/kg ww 
PCB-133 8/8 100 87.4  900  285 na ng/kg ww 
PCB-134 8/8 100 141 C 2,490 C 666 na ng/kg ww 
PCB-135 8/8 100 1,200 C 13,600 C 5,030 na ng/kg ww 
PCB-136 8/8 100 309  5,250  1,480 na ng/kg ww 
PCB-137 8/8 100 100  2,000  479 na ng/kg ww 
PCB-138 8/8 100 C129 C129 nc na ng/kg ww 
PCB-139 8/8 100 48.7 C 768 C 191 na ng/kg ww 
PCB-140 8/8 100 C139 C139 nc na ng/kg ww 
PCB-141 8/8 100 257  4,210  1,320 na ng/kg ww 
PCB-142 0/8 0 nd nd 0.243 0.383 – 0.674 ng/kg ww 
PCB-143 8/8 100 C134 C134 nc na ng/kg ww 
PCB-144 8/8 100 112  1,220  410 na ng/kg ww 
PCB-145 8/8 100 0.732 J 14.8  3.25 na ng/kg ww 
PCB-146 8/8 100 627  6,130  2,150 na ng/kg ww 
PCB-147 8/8 100 2,260 C 33,100 C 10,500 na ng/kg ww 
PCB-148 8/8 100 10.4  110  30.7 na ng/kg ww 
PCB-149 8/8 100 C147 C147 nc na ng/kg ww 
PCB-150 8/8 100 5.78  118  25.6 na ng/kg ww 
PCB-151 8/8 100 C135 C135 nc na ng/kg ww 
PCB-152 8/8 100 1.68 J 49.4  10.4 na ng/kg ww 
PCB-153 8/8 100 2,590 C 28,800 C 10,700 na ng/kg ww 
PCB-154 8/8 100 C135 C135 nc na ng/kg ww 
PCB-155 8/8 100 0.475 J 3.98  1.16 na ng/kg ww 
PCB-156 8/8 100 163 C 2,980 C 777 na ng/kg ww 
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PCB-157 8/8 100 C156 C156 nc na ng/kg ww 
PCB-158 8/8 100 207  3,140  972 na ng/kg ww 
PCB-159 0/8 0 nd nd 0.197 0.299 – 0.548 ng/kg ww 
PCB-160 8/8 100 C129 C129 nc na ng/kg ww 
PCB-161 0/8 0 nd nd 0.177 0.282 – 0.491 ng/kg ww 
PCB-162 8/8 100 7.25  108  29.6 na ng/kg ww 
PCB-163 8/8 100 C129 C129 nc na ng/kg ww 
PCB-164 8/8 100 214  2,700  895 na ng/kg ww 
PCB-165 8/8 100 2.31  41.2  10.0 na ng/kg ww 
PCB-166 8/8 100 C128 C128 nc na ng/kg ww 
PCB-167 8/8 100 85.8  1,310  375 na ng/kg ww 
PCB-168 8/8 100 C153 C153 nc na ng/kg ww 
PCB-169 0/8 0 nd nd 3.10 1.21 – 20.0 ng/kg ww 
PCB-170 8/8 100 232  5,390  1,310 na ng/kg ww 
PCB-171 8/8 100 184 C 2,890 C 761 na ng/kg ww 
PCB-172 8/8 100 43.1  996  235 na ng/kg ww 
PCB-173 8/8 100 C171 C171 nc na ng/kg ww 
PCB-174 8/8 100 296  7,440  1,670 na ng/kg ww 
PCB-175 8/8 100 37.8  537  136 na ng/kg ww 
PCB-176 8/8 100 86.7  1,250  325 na ng/kg ww 
PCB-177 8/8 100 547  8,130  2,050 na ng/kg ww 
PCB-178 8/8 100 276  3,700  930 na ng/kg ww 
PCB-179 8/8 100 318  5,160  1,220 na ng/kg ww 
PCB-180 8/8 100 1,040 C 20,200 C 4,640 na ng/kg ww 
PCB-181 8/8 100 3.45  71.4  18.6 na ng/kg ww 
PCB-182 8/8 100 7.47  58.4  20.8 na ng/kg ww 
PCB-183 8/8 100 476 C 7,830 C 1,890 na ng/kg ww 
PCB-184 8/8 100 0.638 J 5.70  1.69 na ng/kg ww 
PCB-185 8/8 100 C183 C183 nc na ng/kg ww 
PCB-186 0/8 0 nd nd 0.0516 0.0681 – 0.175 ng/kg ww 
PCB-187 8/8 100 1,110  16,500  3,960 na ng/kg ww 
PCB-188 8/8 100 1.98  14.9  4.83 na ng/kg ww 
PCB-189 8/8 100 7.52  159  41.3 na ng/kg ww 
PCB-190 8/8 100 82.5  1,670  395 na ng/kg ww 
PCB-191 8/8 100 25.8  444  110 na ng/kg ww 
PCB-192 0/8 0 nd nd 0.0652 0.0864 – 0.222 ng/kg ww 
PCB-193 8/8 100 C180 C180 nc na ng/kg ww 
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PCB-194 8/8 100 43.8  1,710  350 na ng/kg ww 
PCB-195 8/8 100 21.9  897  178 na ng/kg ww 
PCB-196 8/8 100 94.9  1,890  430 na ng/kg ww 
PCB-197 8/8 100 17.5 C 365 C 82.7 na ng/kg ww 
PCB-198 8/8 100 221 C 4,430 C 974 na ng/kg ww 
PCB-199 8/8 100 C198 C198 nc na ng/kg ww 
PCB-200 8/8 100 C197 C197 nc na ng/kg ww 
PCB-201 8/8 100 52.6  648  162 na ng/kg ww 
PCB-202 8/8 100 116  1,360  342 na ng/kg ww 
PCB-203 8/8 100 68.5  1,520  344 na ng/kg ww 

PCB-204 6/8 75 0.0540 J 0.302 J 0.112 0.0210 – 
0.0490 ng/kg ww 

PCB-205 8/8 100 3.88  107  23.4 na ng/kg ww 
PCB-206 8/8 100 10.3  252  69.1 na ng/kg ww 
PCB-207 8/8 100 1.15 J 36.0  9.08 na ng/kg ww 
PCB-208 8/8 100 2.88  48.5  15.2 na ng/kg ww 
PCB-209 8/8 100 2.23  18.3  5.60 na ng/kg ww 
Total PCB congeners 8/8 100 41,050 J 930,000 J 222,000 nc ng/kg ww 
Aroclor-1016 0/14 0 nd nd 5.0 10 µg/kg ww 
Aroclor-1221 0/14 0 nd nd 10 20 µg/kg ww 
Aroclor-1232 0/14 0 nd nd 5.0 10 µg/kg ww 
Aroclor-1242 0/14 0 nd nd 5.0 10 µg/kg ww 
Aroclor-1248 3/14 21 64 J 190 J 27 10 µg/kg ww 
Aroclor-1254 14/14 100 24  390  84 na µg/kg ww 
Aroclor-1260 2/14 14 240  250  39 10 µg/kg ww 
Total PCBs   14/14 100 24  580 J 140 nc µg/kg ww 
PCB TEQ – Bird 8/8 100 4.310  30.80 J 9.48 na ng/kg ww 
PCB TEQ – Fish 8/8 100 0.03670  0.4890 J 0.123 na ng/kg ww 
PCB TEQ – Mammal 8/8 100 0.440  5.65 J 1.48 na ng/kg ww 

Pesticides               
2,4'-DDD 9/14 64 2.0 JN 4.8 JN 2.3 1.0 – 4.4 µg/kg ww 
2,4'-DDE 0/14 0 nd nd 0.56 1.0 – 1.5 µg/kg ww 
2,4'-DDT 12/14 86 2.1 JN 21 JN 4.5 3.2 – 3.5 µg/kg ww 
4,4'-DDD 13/14 93 0.23 JN 1.4 JN 0.67 1.0 µg/kg ww 
4,4'-DDE 9/14 64 0.70 JN 3.5 JN 1.1 1.0 µg/kg ww 
4,4'-DDT 14/14 100 0.84 JN 12 JN 3.8 na µg/kg ww 
Total DDTs   14/14 100 3.8 JN 33 JN 12 nc µg/kg ww 
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Aldrin 3/14 21 0.77 JN 1.0 JN 0.59 1.0 µg/kg ww 
Dieldrin 4/14 29 3.8 JN 5.0 JN 2.4 1.0 – 24 µg/kg ww 
Total aldrin/dieldrin 6/14 43 0.95 JN 5.4 JN 2.5 nc µg/kg ww 
alpha-BHC 1/14 7 0.35 JN 0.35 JN 0.49 1.0 µg/kg ww 
beta-BHC 10/14 71 0.41 JN 1.9 JN 0.90 1.0 – 1.1 µg/kg ww 
gamma-BHC 3/14 21 0.51 JN 2.5 JN 0.68 1.0 µg/kg ww 
delta-BHC 3/14 21 0.51 JN 2.2 JN 0.66 1.0 µg/kg ww 
alpha-Chlordane 0/14 0 nd nd 0.50 1.0 µg/kg ww 
gamma-Chlordane 14/14 100 0.86 JN 9.3 JN 2.1 na µg/kg ww 
alpha-Endosulfan 2/14 14 0.53 JN 2.8 JN 0.81 1.0 – 4.3 µg/kg ww 
beta-Endosulfan 4/14 29 3.8 JN 4.8 JN 1.7 1.0 – 1.2 µg/kg ww 
Endosulfan sulfate 0/14 0 nd nd 0.50 1.0 µg/kg ww 
Endrin 11/14 79 0.10 JN 1.6 JN 0.41 1.0 µg/kg ww 
Endrin aldehyde 2/14 14 0.42 JN 0.49 JN 0.59 1.0 – 3.6 µg/kg ww 
Endrin ketone 0/14 0 nd nd 0.61 1.0 – 2.6 µg/kg ww 
Heptachlor 0/14 0 nd nd 0.50 1.0 µg/kg ww 
Heptachlor epoxide 5/14 36 1.1 JN 1.5 JN 0.81 1.0 µg/kg ww 
Methoxychlor 1/14 7 0.63 JN 0.63 JN 0.51 1.0 µg/kg ww 
Mirex 0/14 0 nd nd 0.50 1.0 µg/kg ww 
Toxaphene 0/14 0 nd nd 41 50 – 250 µg/kg ww 
Total chlordane 14/14 100 0.86 JN 9.3 JN 2.1 nc µg/kg ww 

Conventional parameters               
Total solids 14/14 100 12.8  17.3  14.9 na % ww 
Lipid 14/14 100 0.55  0.83  0.71 na % ww 
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Table E.6.3-21. Summary statistics for starry flounder, fillet with skin  

CHEMICAL 

DETECTION FREQUENCY CONCENTRATION 
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DETECT 

CALCULATED 
MEAN 

RL OR RANGE 
OF RLS UNIT 

Metals and trace elements               
Antimony 1/1 100 0.0036 J 0.0036 J 0.0036 na mg/kg ww 
Arsenic 1/1 100 0.899  0.899  0.899 na mg/kg ww 
Arsenic (inorganic) 0/1 0 nd nd 0.002 0.003 mg/kg ww 
Cadmium 0/1 0 nd nd 0.0022 0.0043 mg/kg ww 
Chromium 0/1 0 nd nd 0.055 0.11 mg/kg ww 
Cobalt 1/1 100 0.0086 J 0.0086 J 0.0086 na mg/kg ww 
Copper 1/1 100 0.272 J 0.272 J 0.272 na mg/kg ww 
Lead 1/1 100 0.006  0.006  0.006 na mg/kg ww 
Mercury 1/1 100 0.046  0.046  0.046 na mg/kg ww 
Molybdenum 1/1 100 0.0036 J 0.0036 J 0.0036 na mg/kg ww 
Nickel 1/1 100 0.034 J 0.034 J 0.034 na mg/kg ww 
Selenium 1/1 100 0.13  0.13  0.13 na mg/kg ww 
Silver 0/1 0 nd nd 0.0022 0.0043 mg/kg ww 
Thallium 0/1 0 nd nd 0.0022 0.0043 mg/kg ww 
Vanadium 0/1 0 nd nd 0.1 0.2 mg/kg ww 
Zinc 1/1 100 7.93  7.93  7.93 na mg/kg ww 

Organometals               
Monobutyltin as ion 0/1 0 nd nd 0.75 1.5 µg/kg ww 
Dibutyltin as ion 1/1 100 1.2 J 1.2 J 1.2 na µg/kg ww 
Tributyltin as ion 1/1 100 4.4  4.4  4.4 na µg/kg ww 
Tetrabutyltin as ion 0/1 0 nd nd 0.75 1.5 µg/kg ww 

PAHs               
2-Chloronaphthalene 0/1 0 nd nd 290 570 µg/kg ww 
2-Methylnaphthalene 1/1 100 2.0  2.0  2.0 na µg/kg ww 
Acenaphthene 1/1 100 5.0  5.0  5.0 na µg/kg ww 
Acenaphthylene 1/1 100 0.44 J 0.44 J 0.44 na µg/kg ww 
Anthracene 1/1 100 0.51 J 0.51 J 0.51 na µg/kg ww 
Benzo(a)anthracene 1/1 100 0.34 J 0.34 J 0.34 na µg/kg ww 
Benzo(a)pyrene 1/1 100 0.37 J 0.37 J 0.37 na µg/kg ww 
Benzo(b)fluoranthene 1/1 100 0.27 J 0.27 J 0.27 na µg/kg ww 
Benzo(g,h,i)perylene 1/1 100 0.36 J 0.36 J 0.36 na µg/kg ww 
Benzo(k)fluoranthene 1/1 100 0.31 J 0.31 J 0.31 na µg/kg ww 
Total benzofluoranthenes   1/1 100 0.58 J 0.58 J 0.58 na µg/kg ww 
Chrysene 1/1 100 0.53 J 0.53 J 0.53 na µg/kg ww 
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Dibenzo(a,h)anthracene 0/1 0 nd nd 0.36 0.71 µg/kg ww 
Dibenzofuran 1/1 100 2.3  2.3  2.3 na µg/kg ww 
Fluoranthene 1/1 100 1.8  1.8  1.8 na µg/kg ww 
Fluorene 1/1 100 1.6  1.6  1.6 na µg/kg ww 
Indeno(1,2,3-cd)pyrene 1/1 100 0.32 J 0.32 J 0.32 na µg/kg ww 
Naphthalene 0/1 0 nd nd 1.9 3.7 µg/kg ww 
Phenanthrene 1/1 100 1.7  1.7  1.7 na µg/kg ww 
Pyrene 1/1 100 1.0  1.0  1.0 na µg/kg ww 
Total HPAH   1/1 100 5.3 J 5.3 J 5.3 nc µg/kg ww 
Total LPAH   1/1 100 9.3 J 9.3 J 9.3 nc µg/kg ww 
Carcinogenic PAHs – Mammal 1/1 100 0.64 J 0.64 J 0.64 na µg/kg ww 
Total PAH   1/1 100 14.6 J 14.6 J 15 nc µg/kg ww 

Phthalates               
Bis(2-ethylhexyl)phthalate 0/1 0 nd nd 34 67 µg/kg ww 
Butyl benzyl phthalate 0/1 0 nd nd 600 1,200 µg/kg ww 
Diethyl phthalate 0/1 0 nd nd 600 1,200 µg/kg ww 
Dimethyl phthalate 0/1 0 nd nd 290 570 µg/kg ww 
Di-n-butyl phthalate 0/1 0 nd nd 600 1,200 µg/kg ww 
Di-n-octyl phthalate 0/1 0 nd nd 1,500 2,900 µg/kg ww 

Other SVOCs               
1,2,4-Trichlorobenzene 0/1 0 nd nd 290 570 µg/kg ww 
1,2-Dichlorobenzene 0/1 0 nd nd 290 570 µg/kg ww 
1,3-Dichlorobenzene 0/1 0 nd nd 290 570 µg/kg ww 
1,4-Dichlorobenzene 0/1 0 nd nd 290 570 µg/kg ww 
2,4,5-Trichlorophenol 0/1 0 nd nd 1,500 2,900 µg/kg ww 
2,4,6-Trichlorophenol 0/1 0 nd nd 1,500 2,900 µg/kg ww 
2,4-Dichlorophenol 0/1 0 nd nd 600 1,200 µg/kg ww 
2,4-Dimethylphenol 0/1 0 nd nd 600 1,200 µg/kg ww 
2,4-Dinitrophenol 0/1 0 nd nd 6,000 12,000 µg/kg ww 
2,4-Dinitrotoluene 0/1 0 nd nd 600 1,200 µg/kg ww 
2,6-Dinitrotoluene 0/1 0 nd nd 600 1,200 µg/kg ww 
2-Chlorophenol 0/1 0 nd nd 600 1,200 µg/kg ww 
2-Methylphenol 0/1 0 nd nd 600 1,200 µg/kg ww 
2-Nitroaniline 0/1 0 nd nd 1,500 2,900 µg/kg ww 
2-Nitrophenol 0/1 0 nd nd 1,500 2,900 µg/kg ww 
3,3'-Dichlorobenzidine 0/1 0 nd nd 15,000 29,000 µg/kg ww 
3-Nitroaniline 0/1 0 nd nd 2,900 5,700 µg/kg ww 
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4,6-Dinitro-o-cresol 0/1 0 nd nd 2,900 5,700 µg/kg ww 
4-Bromophenyl phenyl ether 0/1 0 nd nd 290 570 µg/kg ww 
4-Chloro-3-methylphenol 0/1 0 nd nd 1,500 2,900 µg/kg ww 
4-Chloroaniline 0/1 0 nd nd 1,500 2,900 µg/kg ww 
4-Chlorophenyl phenyl ether 0/1 0 nd nd 290 570 µg/kg ww 
4-Methylphenol 0/1 0 nd nd 600 1,200 µg/kg ww 
4-Nitroaniline 0/1 0 nd nd 1,500 2,900 µg/kg ww 
4-Nitrophenol 0/1 0 nd nd 2,900 5,700 µg/kg ww 
Aniline 0/1 0 nd nd 6,000 12,000 µg/kg ww 
Benzoic acid 1/1 100 4,700 J 4,700 J 4,700 na µg/kg ww 
Benzyl alcohol 0/1 0 nd nd 290 570 µg/kg ww 
bis(2-chloroethoxy)methane 0/1 0 nd nd 290 570 µg/kg ww 
bis(2-chloroethyl)ether 0/1 0 nd nd 290 570 µg/kg ww 
bis(2-chloroisopropyl)ether 0/1 0 nd nd 290 570 µg/kg ww 
Carbazole 0/1 0 nd nd 1,500 2,900 µg/kg ww 
Hexachlorobenzene 0/1 0 nd nd 3.6 7.2 µg/kg ww 
Hexachlorobutadiene 0/1 0 nd nd 290 570 µg/kg ww 
Hexachlorocyclopentadiene 0/1 0 nd nd 36,000 72,000 µg/kg ww 
Hexachloroethane 0/1 0 nd nd 290 570 µg/kg ww 
Isophorone 0/1 0 nd nd 290 570 µg/kg ww 
Nitrobenzene 0/1 0 nd nd 290 570 µg/kg ww 
N-Nitrosodimethylamine 0/1 0 nd nd 1,500 2,900 µg/kg ww 
N-Nitroso-di-n-propylamine 0/1 0 nd nd 290 570 µg/kg ww 
N-Nitrosodiphenylamine 0/1 0 nd nd 290 570 µg/kg ww 
Pentachlorophenol 0/1 0 nd nd 1.7 3.3 µg/kg ww 
Phenol 0/1 0 nd nd 750 1,500 µg/kg ww 

Polychlorinated biphenyls               
PCB-001 1/1 100 4.34 J 4.34 J 4.34 na ng/kg ww 
PCB-002 1/1 100 0.424 J 0.424 J 0.424 na ng/kg ww 
PCB-003 1/1 100 0.738 J 0.738 J 0.738 na ng/kg ww 
PCB-004 1/1 100 154  154  154 na ng/kg ww 
PCB-005 1/1 100 2.93 J 2.93 J 2.93 na ng/kg ww 
PCB-006 1/1 100 99.9  99.9  99.9 na ng/kg ww 
PCB-007 1/1 100 7.63  7.63  7.63 na ng/kg ww 
PCB-008 1/1 100 151  151  151 na ng/kg ww 
PCB-009 1/1 100 17.5  17.5  17.5 na ng/kg ww 
PCB-010 1/1 100 8.21  8.21  8.21 na ng/kg ww 
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PCB-011 1/1 100 4.69 J 4.69 J 4.69 na ng/kg ww 
PCB-012 1/1 100 5.02 CJ 5.02 CJ 5.02 na ng/kg ww 
PCB-013 1/1 100 C12 C12 nc na ng/kg ww 
PCB-014 0/1 0 nd nd 0.345 0.689 ng/kg ww 
PCB-015 1/1 100 29.8  29.8  29.8 na ng/kg ww 
PCB-016 1/1 100 167  167  167 na ng/kg ww 
PCB-017 1/1 100 410  410  410 na ng/kg ww 
PCB-018 1/1 100 1,240 C 1,240 C 1,240 na ng/kg ww 
PCB-019 1/1 100 153  153  153 na ng/kg ww 
PCB-020 1/1 100 5,030 C 5,030 C 5,030 na ng/kg ww 
PCB-021 1/1 100 426 C 426 C 426 na ng/kg ww 
PCB-022 1/1 100 666  666  666 na ng/kg ww 
PCB-023 0/1 0 nd nd 1.06 2.12 ng/kg ww 
PCB-024 1/1 100 22.6  22.6  22.6 na ng/kg ww 
PCB-025 1/1 100 525  525  525 na ng/kg ww 
PCB-026 1/1 100 1,610 C 1,610 C 1,610 na ng/kg ww 
PCB-027 1/1 100 264  264  264 na ng/kg ww 
PCB-028 1/1 100 C20 C20 nc na ng/kg ww 
PCB-029 1/1 100 C26 C26 nc na ng/kg ww 
PCB-030 1/1 100 C18 C18 nc na ng/kg ww 
PCB-031 1/1 100 3,190  3,190  3,190 na ng/kg ww 
PCB-032 1/1 100 700  700  700 na ng/kg ww 
PCB-033 1/1 100 C21 C21 nc na ng/kg ww 
PCB-034 1/1 100 11.9  11.9  11.9 na ng/kg ww 
PCB-035 0/1 0 nd nd 1.17 2.34 ng/kg ww 
PCB-036 0/1 0 nd nd 1.09 2.18 ng/kg ww 
PCB-037 1/1 100 126  126  126 na ng/kg ww 
PCB-038 1/1 100 3.77 J 3.77 J 3.77 na ng/kg ww 
PCB-039 1/1 100 3.17 J 3.17 J 3.17 na ng/kg ww 
PCB-040 1/1 100 1,170 C 1,170 C 1,170 na ng/kg ww 
PCB-041 1/1 100 C40 C40 nc na ng/kg ww 
PCB-042 1/1 100 456  456  456 na ng/kg ww 
PCB-043 0/1 0 nd nd 0.194 0.388 ng/kg ww 
PCB-044 1/1 100 5,640 C 5,640 C 5,640 na ng/kg ww 
PCB-045 1/1 100 544 C 544 C 544 na ng/kg ww 
PCB-046 1/1 100 76.0  76.0  76.0 na ng/kg ww 
PCB-047 1/1 100 C44 C44 nc na ng/kg ww 
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PCB-048 1/1 100 300  300  300 na ng/kg ww 
PCB-049 1/1 100 5,960 C 5,960 C 5,960 na ng/kg ww 
PCB-050 1/1 100 547 C 547 C 547 na ng/kg ww 
PCB-051 1/1 100 C45 C45 nc na ng/kg ww 
PCB-052 1/1 100 13,000  13,000  13,000 na ng/kg ww 
PCB-053 1/1 100 C50 C50 nc na ng/kg ww 
PCB-054 1/1 100 15.6  15.6  15.6 na ng/kg ww 
PCB-055 0/1 0 nd nd 1.35 2.70 ng/kg ww 
PCB-056 1/1 100 945  945  945 na ng/kg ww 
PCB-057 1/1 100 49.8  49.8  49.8 na ng/kg ww 
PCB-058 1/1 100 28.8  28.8  28.8 na ng/kg ww 
PCB-059 1/1 100 772 C 772 C 772 na ng/kg ww 
PCB-060 1/1 100 1,520  1,520  1,520 na ng/kg ww 
PCB-061 1/1 100 10,900 C 10,900 C 10,900 na ng/kg ww 
PCB-062 1/1 100 C59 C59 nc na ng/kg ww 
PCB-063 1/1 100 208  208  208 na ng/kg ww 
PCB-064 1/1 100 2,640  2,640  2,640 na ng/kg ww 
PCB-065 1/1 100 C44 C44 nc na ng/kg ww 
PCB-066 1/1 100 7,250  7,250  7,250 na ng/kg ww 
PCB-067 1/1 100 108  108  108 na ng/kg ww 
PCB-068 1/1 100 99.4  99.4  99.4 na ng/kg ww 
PCB-069 1/1 100 C49 C49 nc na ng/kg ww 
PCB-070 1/1 100 C61 C61 nc na ng/kg ww 
PCB-071 1/1 100 C40 C40 nc na ng/kg ww 
PCB-072 1/1 100 203  203  203 na ng/kg ww 
PCB-073 0/1 0 nd nd 0.132 0.264 ng/kg ww 
PCB-074 1/1 100 C61 C61 nc na ng/kg ww 
PCB-075 1/1 100 C59 C59 nc na ng/kg ww 
PCB-076 1/1 100 C61 C61 nc na ng/kg ww 
PCB-077 1/1 100 221  221  221 na ng/kg ww 
PCB-078 0/1 0 nd nd 1.39 2.78 ng/kg ww 
PCB-079 1/1 100 59.7  59.7  59.7 na ng/kg ww 
PCB-080 0/1 0 nd nd 1.30 2.60 ng/kg ww 
PCB-081 1/1 100 16.2 J 16.2 J 16.2 na ng/kg ww 
PCB-082 1/1 100 274  274  274 na ng/kg ww 
PCB-083 1/1 100 12,900 C 12,900 C 12,900 na ng/kg ww 
PCB-084 1/1 100 1,100  1,100  1,100 na ng/kg ww 
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PCB-085 1/1 100 2,860 C 2,860 C 2,860 na ng/kg ww 
PCB-086 1/1 100 5,470 C 5,470 C 5,470 na ng/kg ww 
PCB-087 1/1 100 C86 C86 nc na ng/kg ww 
PCB-088 1/1 100 1,360 C 1,360 C 1,360 na ng/kg ww 
PCB-089 1/1 100 22.7  22.7  22.7 na ng/kg ww 
PCB-090 1/1 100 13,800 C 13,800 C 13,800 na ng/kg ww 
PCB-091 1/1 100 C88 C88 nc na ng/kg ww 
PCB-092 1/1 100 3,810  3,810  3,810 na ng/kg ww 
PCB-093 1/1 100 7,940 C 7,940 C 7,940 na ng/kg ww 
PCB-094 1/1 100 20.1  20.1  20.1 na ng/kg ww 
PCB-095 1/1 100 C93 C93 nc na ng/kg ww 
PCB-096 1/1 100 55.0  55.0  55.0 na ng/kg ww 
PCB-097 1/1 100 C86 C86 nc na ng/kg ww 
PCB-098 1/1 100 C93 C93 nc na ng/kg ww 
PCB-099 1/1 100 C83 C83 nc na ng/kg ww 
PCB-100 1/1 100 C93 C93 nc na ng/kg ww 
PCB-101 1/1 100 C90 C90 nc na ng/kg ww 
PCB-102 1/1 100 C93 C93 nc na ng/kg ww 
PCB-103 1/1 100 272  272  272 na ng/kg ww 
PCB-104 1/1 100 2.90 J 2.90 J 2.90 na ng/kg ww 
PCB-105 1/1 100 4,650  4,650  4,650 na ng/kg ww 
PCB-106 0/1 0 nd nd 1.82 3.63 ng/kg ww 
PCB-107 1/1 100 380 C 380 C 380 na ng/kg ww 
PCB-108 1/1 100 C86 C86 nc na ng/kg ww 
PCB-109 1/1 100 987  987  987 na ng/kg ww 
PCB-110 1/1 100 13,000 C 13,000 C 13,000 na ng/kg ww 
PCB-111 1/1 100 19.3  19.3  19.3 na ng/kg ww 
PCB-112 0/1 0 nd nd 1.67 3.34 ng/kg ww 
PCB-113 1/1 100 C90 C90 nc na ng/kg ww 
PCB-114 1/1 100 370  370  370 na ng/kg ww 
PCB-115 1/1 100 C110 C110 nc na ng/kg ww 
PCB-116 1/1 100 C85 C85 nc na ng/kg ww 
PCB-117 1/1 100 C85 C85 nc na ng/kg ww 
PCB-118 1/1 100 15,300  15,300  15,300 na ng/kg ww 
PCB-119 1/1 100 C86 C86 nc na ng/kg ww 
PCB-120 1/1 100 104  104  104 na ng/kg ww 
PCB-121 1/1 100 9.08  9.08  9.08 na ng/kg ww 
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PCB-122 0/1 0 nd nd 1.99 3.98 ng/kg ww 
PCB-123 1/1 100 240  240  240 na ng/kg ww 
PCB-124 1/1 100 C107 C107 nc na ng/kg ww 
PCB-125 1/1 100 C86 C86 nc na ng/kg ww 
PCB-126 1/1 100 21.4  21.4  21.4 na ng/kg ww 
PCB-127 1/1 100 39.8  39.8  39.8 na ng/kg ww 
PCB-128 1/1 100 2,740 C 2,740 C 2,740 na ng/kg ww 
PCB-129 1/1 100 25,500 C 25,500 C 25,500 na ng/kg ww 
PCB-130 1/1 100 732  732  732 na ng/kg ww 
PCB-131 1/1 100 84.4  84.4  84.4 na ng/kg ww 
PCB-132 1/1 100 2,250  2,250  2,250 na ng/kg ww 
PCB-133 1/1 100 523  523  523 na ng/kg ww 
PCB-134 1/1 100 519 C 519 C 519 na ng/kg ww 
PCB-135 1/1 100 7,300 C 7,300 C 7,300 na ng/kg ww 
PCB-136 1/1 100 1,490  1,490  1,490 na ng/kg ww 
PCB-137 1/1 100 1,150  1,150  1,150 na ng/kg ww 
PCB-138 1/1 100 C129 C129 nc na ng/kg ww 
PCB-139 1/1 100 497 C 497 C 497 na ng/kg ww 
PCB-140 1/1 100 C139 C139 nc na ng/kg ww 
PCB-141 1/1 100 2,780  2,780  2,780 na ng/kg ww 
PCB-142 0/1 0 nd nd 2.75 5.49 ng/kg ww 
PCB-143 1/1 100 C134 C134 nc na ng/kg ww 
PCB-144 1/1 100 943  943  943 na ng/kg ww 
PCB-145 1/1 100 5.24  5.24  5.24 na ng/kg ww 
PCB-146 1/1 100 4,430  4,430  4,430 na ng/kg ww 
PCB-147 1/1 100 10,000 C 10,000 C 10,000 na ng/kg ww 
PCB-148 1/1 100 56.1  56.1  56.1 na ng/kg ww 
PCB-149 1/1 100 C147 C147 nc na ng/kg ww 
PCB-150 1/1 100 36.2  36.2  36.2 na ng/kg ww 
PCB-151 1/1 100 C135 C135 nc na ng/kg ww 
PCB-152 1/1 100 6.56  6.56  6.56 na ng/kg ww 
PCB-153 1/1 100 31,200 C 31,200 C 31,200 na ng/kg ww 
PCB-154 1/1 100 C135 C135 nc na ng/kg ww 
PCB-155 1/1 100 3.03 J 3.03 J 3.03 na ng/kg ww 
PCB-156 1/1 100 2,000 C 2,000 C 2,000 na ng/kg ww 
PCB-157 1/1 100 C156 C156 nc na ng/kg ww 
PCB-158 1/1 100 2,430  2,430  2,430 na ng/kg ww 
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PCB-159 1/1 100 67.0  67.0  67.0 na ng/kg ww 
PCB-160 1/1 100 C129 C129 nc na ng/kg ww 
PCB-161 0/1 0 nd nd 2.00 3.99 ng/kg ww 
PCB-162 1/1 100 64.6  64.6  64.6 na ng/kg ww 
PCB-163 1/1 100 C129 C129 nc na ng/kg ww 
PCB-164 1/1 100 744  744  744 na ng/kg ww 
PCB-165 1/1 100 16.7  16.7  16.7 na ng/kg ww 
PCB-166 1/1 100 C128 C128 nc na ng/kg ww 
PCB-167 1/1 100 859  859  859 na ng/kg ww 
PCB-168 1/1 100 C153 C153 nc na ng/kg ww 
PCB-169 1/1 100 0.916  0.916  0.916 na ng/kg ww 
PCB-170 1/1 100 3,900  3,900  3,900 na ng/kg ww 
PCB-171 1/1 100 1,550 C 1,550 C 1,550 na ng/kg ww 
PCB-172 1/1 100 667  667  667 na ng/kg ww 
PCB-173 1/1 100 C171 C171 nc na ng/kg ww 
PCB-174 1/1 100 1,420  1,420  1,420 na ng/kg ww 
PCB-175 1/1 100 209  209  209 na ng/kg ww 
PCB-176 1/1 100 327  327  327 na ng/kg ww 
PCB-177 1/1 100 1,630  1,630  1,630 na ng/kg ww 
PCB-178 1/1 100 1,320  1,320  1,320 na ng/kg ww 
PCB-179 1/1 100 1,550  1,550  1,550 na ng/kg ww 
PCB-180 1/1 100 11,500 C 11,500 C 11,500 na ng/kg ww 
PCB-181 1/1 100 37.2  37.2  37.2 na ng/kg ww 
PCB-182 1/1 100 62.0  62.0  62.0 na ng/kg ww 
PCB-183 1/1 100 4,720 C 4,720 C 4,720 na ng/kg ww 
PCB-184 1/1 100 5.11  5.11  5.11 na ng/kg ww 
PCB-185 1/1 100 C183 C183 nc na ng/kg ww 
PCB-186 0/1 0 nd nd 0.143 0.285 ng/kg ww 
PCB-187 1/1 100 7,190  7,190  7,190 na ng/kg ww 
PCB-188 1/1 100 13.2  13.2  13.2 na ng/kg ww 
PCB-189 1/1 100 115  115  115 na ng/kg ww 
PCB-190 1/1 100 935  935  935 na ng/kg ww 
PCB-191 1/1 100 224  224  224 na ng/kg ww 
PCB-192 0/1 0 nd nd 0.160 0.320 ng/kg ww 
PCB-193 1/1 100 C180 C180 nc na ng/kg ww 
PCB-194 1/1 100 1,100  1,100  1,100 na ng/kg ww 
PCB-195 1/1 100 512  512  512 na ng/kg ww 
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PCB-196 1/1 100 860  860  860 na ng/kg ww 
PCB-197 1/1 100 171 C 171 C 171 na ng/kg ww 
PCB-198 1/1 100 1,430 C 1,430 C 1,430 na ng/kg ww 
PCB-199 1/1 100 C198 C198 nc na ng/kg ww 
PCB-200 1/1 100 C197 C197 nc na ng/kg ww 
PCB-201 1/1 100 243  243  243 na ng/kg ww 
PCB-202 1/1 100 450  450  450 na ng/kg ww 
PCB-203 1/1 100 1,250  1,250  1,250 na ng/kg ww 
PCB-204 1/1 100 0.613 J 0.613 J 0.613 na ng/kg ww 
PCB-205 1/1 100 65.7  65.7  65.7 na ng/kg ww 
PCB-206 1/1 100 339  339  339 na ng/kg ww 
PCB-207 1/1 100 49.3  49.3  49.3 na ng/kg ww 
PCB-208 1/1 100 86.4  86.4  86.4 na ng/kg ww 
PCB-209 1/1 100 53.3  53.3  53.3 na ng/kg ww 
Total PCB congeners 1/1 100 295,200 J 295,200 J 295,000 nc ng/kg ww 
Aroclor-1016 0/1 0 nd nd 7.5 15 µg/kg ww 
Aroclor-1221 0/1 0 nd nd 15 29 µg/kg ww 
Aroclor-1232 0/1 0 nd nd 7.5 15 µg/kg ww 
Aroclor-1242 0/1 0 nd nd 7.5 15 µg/kg ww 
Aroclor-1248 1/1 100 98  98  98 na µg/kg ww 
Aroclor-1254 1/1 100 170  170  170 na µg/kg ww 
Aroclor-1260 1/1 100 180  180  180 na µg/kg ww 
Total PCBs   1/1 100 450  450  450 nc µg/kg ww 
PCB TEQ – Bird 1/1 100 15.70 J 15.70 J 15.7 na ng/kg ww 
PCB TEQ – Fish 1/1 100 0.2550 J 0.2550 J 0.255 na ng/kg ww 
PCB TEQ – Mammal 1/1 100 2.90 J 2.90 J 2.90 na ng/kg ww 

Pesticides               
2,4'-DDD 0/1 0 nd nd 3.6 7.2 µg/kg ww 
2,4'-DDE 0/1 0 nd nd 3.6 7.2 µg/kg ww 
2,4'-DDT 1/1 100 31 JN 31 JN 31 na µg/kg ww 
4,4'-DDD 1/1 100 3.0 JN 3.0 JN 3.0 na µg/kg ww 
4,4'-DDE 1/1 100 5.9 JN 5.9 JN 5.9 na µg/kg ww 
4,4'-DDT 1/1 100 18 JN 18 JN 18 na µg/kg ww 
Total DDTs   1/1 100 58 JN 58 JN 58 nc µg/kg ww 
Aldrin 0/1 0 nd nd 3.6 7.2 µg/kg ww 
Dieldrin 0/1 0 nd nd 3.6 7.2 µg/kg ww 
Total aldrin/dieldrin 0/1 0 nd nd 3.6 nc µg/kg ww 
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alpha-BHC 0/1 0 nd nd 3.6 7.2 µg/kg ww 
beta-BHC 0/1 0 nd nd 3.6 7.2 µg/kg ww 
gamma-BHC 0/1 0 nd nd 3.6 7.2 µg/kg ww 
delta-BHC 0/1 0 nd nd 3.6 7.2 µg/kg ww 
alpha-Chlordane 0/1 0 nd nd 3.6 7.2 µg/kg ww 
gamma-Chlordane 1/1 100 6.2 JN 6.2 JN 6.2 na µg/kg ww 
alpha-Endosulfan 0/1 0 nd nd 3.6 7.2 µg/kg ww 
beta-Endosulfan 0/1 0 nd nd 3.6 7.2 µg/kg ww 
Endosulfan sulfate 0/1 0 nd nd 3.6 7.2 µg/kg ww 
Endrin 1/1 100 1.0 JN 1.0 JN 1.0 na µg/kg ww 
Endrin aldehyde 0/1 0 nd nd 3.6 7.2 µg/kg ww 
Endrin ketone 0/1 0 nd nd 3.6 7.2 µg/kg ww 
Heptachlor 0/1 0 nd nd 3.6 7.2 µg/kg ww 
Heptachlor epoxide 0/1 0 nd nd 3.6 7.2 µg/kg ww 
Methoxychlor 0/1 0 nd nd 3.6 7.2 µg/kg ww 
Mirex 0/1 0 nd nd 3.6 7.2 µg/kg ww 
Toxaphene 0/1 0 nd nd 180 360 µg/kg ww 
Total chlordane 1/1 100 6.2 JN 6.2 JN 6.2 nc µg/kg ww 

Conventional parameters               
Total solids 1/1 100 21.8  21.8  21.8 na % ww 
Lipid 1/1 100 2.6  2.6  2.6 na % ww 
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Metals and trace elements               
Antimony 3/3 100 0.0028 J 0.0070 J 0.0044 na mg/kg ww 
Arsenic 3/3 100 0.793  0.973  0.887 na mg/kg ww 
Arsenic (inorganic) 1/1 100 0.090  0.090  0.090 na mg/kg ww 
Cadmium 3/3 100 0.0044 J 0.0079  0.0062 na mg/kg ww 
Chromium 3/3 100 0.14  3.74  1.5 na mg/kg ww 
Cobalt 3/3 100 0.0496  0.2290 J 0.141 na mg/kg ww 
Copper 3/3 100 0.550 J 2.770  1.35 na mg/kg ww 
Lead 3/3 100 0.035  0.403  0.17 na mg/kg ww 
Mercury 3/3 100 0.021  0.025  0.023 na mg/kg ww 
Molybdenum 3/3 100 0.0143  0.4100  0.157 na mg/kg ww 
Nickel 3/3 100 0.202  2.060  0.864 na mg/kg ww 
Selenium 3/3 100 0.13  0.16  0.14 na mg/kg ww 
Silver 3/3 100 0.0013 J 0.0076 J 0.0040 na mg/kg ww 
Thallium 1/3 33 0.0006 J 0.0006 J 0.002 0.0044 – 0.0045 mg/kg ww 
Vanadium 3/3 100 0.2 J 0.5  0.3 na mg/kg ww 
Zinc 3/3 100 15.1  16.1  15.6 na mg/kg ww 

Organometals               
Monobutyltin as ion 3/3 100 0.64 J 1.9 J 1.2 na µg/kg ww 
Dibutyltin as ion 3/3 100 2.6  5.8  3.8 na µg/kg ww 
Tributyltin as ion 3/3 100 11  15  12 na µg/kg ww 
Tetrabutyltin as ion 0/3 0 nd nd 0.75 1.5 µg/kg ww 

PAHs               
2-Chloronaphthalene 0/3 0 nd nd 290 570 – 580 µg/kg ww 
2-Methylnaphthalene 3/3 100 1.7  2.8  2.2 na µg/kg ww 
Acenaphthene 3/3 100 4.6  9.0  6.4 na µg/kg ww 
Acenaphthylene 3/3 100 0.38 J 0.56 J 0.47 na µg/kg ww 
Anthracene 2/3 67 0.59 J 0.77  0.56 0.66 µg/kg ww 
Benzo(a)anthracene 3/3 100 0.26 J 0.32 J 0.29 na µg/kg ww 
Benzo(a)pyrene 3/3 100 0.30 J 0.36 J 0.34 na µg/kg ww 
Benzo(b)fluoranthene 3/3 100 0.30 J 0.57  0.44 na µg/kg ww 
Benzo(g,h,i)perylene 3/3 100 0.25 J 0.36 J 0.32 na µg/kg ww 
Benzo(k)fluoranthene 3/3 100 0.30 J 0.57  0.41 na µg/kg ww 
Total benzofluoranthenes   3/3 100 0.60 J 1.14  0.85 nc µg/kg ww 
Chrysene 3/3 100 0.50 J 0.88  0.70 na µg/kg ww 
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Dibenzo(a,h)anthracene 1/3 33 0.14 J 0.14 J 0.25 0.50 – 0.72 µg/kg ww 
Dibenzofuran 3/3 100 2.2  4.6  3.2 na µg/kg ww 
Fluoranthene 3/3 100 2.3  2.4  2.4 na µg/kg ww 
Fluorene 3/3 100 1.6  3.8  2.5 na µg/kg ww 
Indeno(1,2,3-cd)pyrene 2/3 67 0.20 J 0.35 J 0.30 0.72 µg/kg ww 
Naphthalene 2/3 67 2.4  4.1  2.7 3.1 µg/kg ww 
Phenanthrene 3/3 100 1.9  3.8  2.7 na µg/kg ww 
Pyrene 3/3 100 1.1  1.5  1.3 na µg/kg ww 
Total HPAH   3/3 100 5.8 J 7.3 J 6.4 nc µg/kg ww 
Total LPAH   3/3 100 11.0 J 22.0 J 15 nc µg/kg ww 
Carcinogenic PAHs – Mammal 3/3 100 0.47 J 0.66 J 0.59 na µg/kg ww 
Total PAH   3/3 100 17.3 J 27.8 J 21 nc µg/kg ww 

Phthalates               
Bis(2-ethylhexyl)phthalate 0/3 0 nd nd 33 66 – 67 µg/kg ww 
Butyl benzyl phthalate 0/3 0 nd nd 600 1,200 µg/kg ww 
Diethyl phthalate 0/3 0 nd nd 600 1,200 µg/kg ww 
Dimethyl phthalate 0/3 0 nd nd 290 570 – 580 µg/kg ww 
Di-n-butyl phthalate 0/3 0 nd nd 600 1,200 µg/kg ww 
Di-n-octyl phthalate 0/3 0 nd nd 1,500 2,900 µg/kg ww 

Other SVOCs               
1,2,4-Trichlorobenzene 0/3 0 nd nd 290 570 – 580 µg/kg ww 
1,2-Dichlorobenzene 0/3 0 nd nd 290 570 – 580 µg/kg ww 
1,3-Dichlorobenzene 0/3 0 nd nd 290 570 – 580 µg/kg ww 
1,4-Dichlorobenzene 0/3 0 nd nd 290 570 – 580 µg/kg ww 
2,4,5-Trichlorophenol 0/3 0 nd nd 1,500 2,900 µg/kg ww 
2,4,6-Trichlorophenol 0/3 0 nd nd 1,500 2,900 µg/kg ww 
2,4-Dichlorophenol 0/3 0 nd nd 600 1,200 µg/kg ww 
2,4-Dimethylphenol 0/3 0 nd nd 600 1,200 µg/kg ww 
2,4-Dinitrophenol 0/3 0 nd nd 6,000 12,000 µg/kg ww 
2,4-Dinitrotoluene 0/3 0 nd nd 600 1,200 µg/kg ww 
2,6-Dinitrotoluene 0/3 0 nd nd 600 1,200 µg/kg ww 
2-Chlorophenol 0/3 0 nd nd 600 1,200 µg/kg ww 
2-Methylphenol 0/3 0 nd nd 600 1,200 µg/kg ww 
2-Nitroaniline 0/3 0 nd nd 1,500 2,900 µg/kg ww 
2-Nitrophenol 0/3 0 nd nd 1,500 2,900 µg/kg ww 
3,3'-Dichlorobenzidine 0/3 0 nd nd 15,000 29,000 µg/kg ww 
3-Nitroaniline 0/3 0 nd nd 2,900 5,700 – 5,800 µg/kg ww 
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4,6-Dinitro-o-cresol 0/3 0 nd nd 2,900 5,700 – 5,800 µg/kg ww 
4-Bromophenyl phenyl ether 0/3 0 nd nd 290 570 – 580 µg/kg ww 
4-Chloro-3-methylphenol 0/3 0 nd nd 1,500 2,900 µg/kg ww 
4-Chloroaniline 0/3 0 nd nd 1,500 2,900 µg/kg ww 
4-Chlorophenyl phenyl ether 0/3 0 nd nd 290 570 – 580 µg/kg ww 
4-Methylphenol 0/3 0 nd nd 600 1,200 µg/kg ww 
4-Nitroaniline 0/3 0 nd nd 1,500 2,900 µg/kg ww 
4-Nitrophenol 0/3 0 nd nd 2,900 5,700 – 5,800 µg/kg ww 
Aniline 0/3 0 nd nd 6,000 12,000 µg/kg ww 
Benzoic acid 3/3 100 5,000 J 5,800 J 5,500 na µg/kg ww 
Benzyl alcohol 0/3 0 nd nd 290 570 – 580 µg/kg ww 
bis(2-chloroethoxy)methane 0/3 0 nd nd 290 570 – 580 µg/kg ww 
bis(2-chloroethyl)ether 0/3 0 nd nd 290 570 – 580 µg/kg ww 
bis(2-chloroisopropyl)ether 0/3 0 nd nd 290 570 – 580 µg/kg ww 
Carbazole 0/3 0 nd nd 1,500 2,900 µg/kg ww 
Hexachlorobenzene 0/3 0 nd nd 3.6 7.2 µg/kg ww 
Hexachlorobutadiene 0/3 0 nd nd 290 570 – 580 µg/kg ww 
Hexachlorocyclopentadiene 0/3 0 nd nd 36,000 72,000 µg/kg ww 
Hexachloroethane 0/3 0 nd nd 290 570 – 580 µg/kg ww 
Isophorone 0/3 0 nd nd 290 570 – 580 µg/kg ww 
Nitrobenzene 0/3 0 nd nd 290 570 – 580 µg/kg ww 
N-Nitrosodimethylamine 0/3 0 nd nd 1,500 2,900 µg/kg ww 
N-Nitroso-di-n-propylamine 0/3 0 nd nd 290 570 – 580 µg/kg ww 
N-Nitrosodiphenylamine 0/3 0 nd nd 290 570 – 580 µg/kg ww 
Pentachlorophenol 1/3 33 1.3 J 1.3 J 2.1 3.3 – 6.7 µg/kg ww 
Phenol 0/3 0 nd nd 750 1,500 µg/kg ww 

Polychlorinated biphenyls               
PCB-001 1/1 100 5.92  5.92  5.92 na ng/kg ww 
PCB-002 1/1 100 0.736 J 0.736 J 0.736 na ng/kg ww 
PCB-003 1/1 100 1.19 J 1.19 J 1.19 na ng/kg ww 
PCB-004 1/1 100 176  176  176 na ng/kg ww 
PCB-005 1/1 100 5.42  5.42  5.42 na ng/kg ww 
PCB-006 1/1 100 165  165  165 na ng/kg ww 
PCB-007 1/1 100 10.5  10.5  10.5 na ng/kg ww 
PCB-008 1/1 100 229  229  229 na ng/kg ww 
PCB-009 1/1 100 22.0  22.0  22.0 na ng/kg ww 
PCB-010 1/1 100 9.38  9.38  9.38 na ng/kg ww 
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PCB-011 1/1 100 5.48  5.48  5.48 na ng/kg ww 
PCB-012 1/1 100 8.57 CJ 8.57 CJ 8.57 na ng/kg ww 
PCB-013 1/1 100 C12 C12 nc na ng/kg ww 
PCB-014 0/1 0 nd nd 0.369 0.737 ng/kg ww 
PCB-015 1/1 100 30.8  30.8  30.8 na ng/kg ww 
PCB-016 1/1 100 206  206  206 na ng/kg ww 
PCB-017 1/1 100 667  667  667 na ng/kg ww 
PCB-018 1/1 100 1,710 C 1,710 C 1,710 na ng/kg ww 
PCB-019 1/1 100 199  199  199 na ng/kg ww 
PCB-020 1/1 100 5,470 C 5,470 C 5,470 na ng/kg ww 
PCB-021 1/1 100 586 C 586 C 586 na ng/kg ww 
PCB-022 1/1 100 889  889  889 na ng/kg ww 
PCB-023 0/1 0 nd nd 1.62 3.24 ng/kg ww 
PCB-024 1/1 100 28.1  28.1  28.1 na ng/kg ww 
PCB-025 1/1 100 648  648  648 na ng/kg ww 
PCB-026 1/1 100 1,920 C 1,920 C 1,920 na ng/kg ww 
PCB-027 1/1 100 304  304  304 na ng/kg ww 
PCB-028 1/1 100 C20 C20 nc na ng/kg ww 
PCB-029 1/1 100 C26 C26 nc na ng/kg ww 
PCB-030 1/1 100 C18 C18 nc na ng/kg ww 
PCB-031 1/1 100 3,470  3,470  3,470 na ng/kg ww 
PCB-032 1/1 100 941  941  941 na ng/kg ww 
PCB-033 1/1 100 C21 C21 nc na ng/kg ww 
PCB-034 1/1 100 18.4  18.4  18.4 na ng/kg ww 
PCB-035 0/1 0 nd nd 1.79 3.58 ng/kg ww 
PCB-036 0/1 0 nd nd 1.66 3.32 ng/kg ww 
PCB-037 1/1 100 129  129  129 na ng/kg ww 
PCB-038 1/1 100 4.04 J 4.04 J 4.04 na ng/kg ww 
PCB-039 1/1 100 7.88  7.88  7.88 na ng/kg ww 
PCB-040 1/1 100 1,620 C 1,620 C 1,620 na ng/kg ww 
PCB-041 1/1 100 C40 C40 nc na ng/kg ww 
PCB-042 1/1 100 677  677  677 na ng/kg ww 
PCB-043 1/1 100 261  261  261 na ng/kg ww 
PCB-044 1/1 100 6,550 C 6,550 C 6,550 na ng/kg ww 
PCB-045 1/1 100 718 C 718 C 718 na ng/kg ww 
PCB-046 1/1 100 91.5  91.5  91.5 na ng/kg ww 
PCB-047 1/1 100 C44 C44 nc na ng/kg ww 
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PCB-048 1/1 100 478  478  478 na ng/kg ww 
PCB-049 1/1 100 7,850 C 7,850 C 7,850 na ng/kg ww 
PCB-050 1/1 100 643 C 643 C 643 na ng/kg ww 
PCB-051 1/1 100 C45 C45 nc na ng/kg ww 
PCB-052 1/1 100 17,000  17,000  17,000 na ng/kg ww 
PCB-053 1/1 100 C50 C50 nc na ng/kg ww 
PCB-054 1/1 100 17.3  17.3  17.3 na ng/kg ww 
PCB-055 0/1 0 nd nd 2.89 5.78 ng/kg ww 
PCB-056 1/1 100 1,170  1,170  1,170 na ng/kg ww 
PCB-057 1/1 100 70.7  70.7  70.7 na ng/kg ww 
PCB-058 1/1 100 37.3  37.3  37.3 na ng/kg ww 
PCB-059 1/1 100 944 C 944 C 944 na ng/kg ww 
PCB-060 1/1 100 1,690  1,690  1,690 na ng/kg ww 
PCB-061 1/1 100 12,800 C 12,800 C 12,800 na ng/kg ww 
PCB-062 1/1 100 C59 C59 nc na ng/kg ww 
PCB-063 1/1 100 302  302  302 na ng/kg ww 
PCB-064 1/1 100 3,140  3,140  3,140 na ng/kg ww 
PCB-065 1/1 100 C44 C44 nc na ng/kg ww 
PCB-066 1/1 100 8,290  8,290  8,290 na ng/kg ww 
PCB-067 1/1 100 160  160  160 na ng/kg ww 
PCB-068 1/1 100 116  116  116 na ng/kg ww 
PCB-069 1/1 100 C49 C49 nc na ng/kg ww 
PCB-070 1/1 100 C61 C61 nc na ng/kg ww 
PCB-071 1/1 100 C40 C40 nc na ng/kg ww 
PCB-072 1/1 100 285  285  285 na ng/kg ww 
PCB-073 0/1 0 nd nd 0.137 0.273 ng/kg ww 
PCB-074 1/1 100 C61 C61 nc na ng/kg ww 
PCB-075 1/1 100 C59 C59 nc na ng/kg ww 
PCB-076 1/1 100 C61 C61 nc na ng/kg ww 
PCB-077 1/1 100 242  242  242 na ng/kg ww 
PCB-078 0/1 0 nd nd 2.98 5.96 ng/kg ww 
PCB-079 1/1 100 86.6  86.6  86.6 na ng/kg ww 
PCB-080 0/1 0 nd nd 2.78 5.56 ng/kg ww 
PCB-081 1/1 100 21.8 J 21.8 J 21.8 na ng/kg ww 
PCB-082 1/1 100 356  356  356 na ng/kg ww 
PCB-083 1/1 100 19,100 C 19,100 C 19,100 na ng/kg ww 
PCB-084 1/1 100 1,500  1,500  1,500 na ng/kg ww 
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PCB-085 1/1 100 3,730 C 3,730 C 3,730 na ng/kg ww 
PCB-086 1/1 100 8,230 C 8,230 C 8,230 na ng/kg ww 
PCB-087 1/1 100 C86 C86 nc na ng/kg ww 
PCB-088 1/1 100 1,980 C 1,980 C 1,980 na ng/kg ww 
PCB-089 1/1 100 34.2  34.2  34.2 na ng/kg ww 
PCB-090 1/1 100 23,600 C 23,600 C 23,600 na ng/kg ww 
PCB-091 1/1 100 C88 C88 nc na ng/kg ww 
PCB-092 1/1 100 5,830  5,830  5,830 na ng/kg ww 
PCB-093 1/1 100 11,300 C 11,300 C 11,300 na ng/kg ww 
PCB-094 1/1 100 26.7  26.7  26.7 na ng/kg ww 
PCB-095 1/1 100 C93 C93 nc na ng/kg ww 
PCB-096 1/1 100 60.9  60.9  60.9 na ng/kg ww 
PCB-097 1/1 100 C86 C86 nc na ng/kg ww 
PCB-098 1/1 100 C93 C93 nc na ng/kg ww 
PCB-099 1/1 100 C83 C83 nc na ng/kg ww 
PCB-100 1/1 100 C93 C93 nc na ng/kg ww 
PCB-101 1/1 100 C90 C90 nc na ng/kg ww 
PCB-102 1/1 100 C93 C93 nc na ng/kg ww 
PCB-103 1/1 100 436  436  436 na ng/kg ww 
PCB-104 1/1 100 3.12 J 3.12 J 3.12 na ng/kg ww 
PCB-105 1/1 100 6,450  6,450  6,450 na ng/kg ww 
PCB-106 0/1 0 nd nd 2.48 4.95 ng/kg ww 
PCB-107 1/1 100 528 C 528 C 528 na ng/kg ww 
PCB-108 1/1 100 C86 C86 nc na ng/kg ww 
PCB-109 1/1 100 1,400  1,400  1,400 na ng/kg ww 
PCB-110 1/1 100 20,600 C 20,600 C 20,600 na ng/kg ww 
PCB-111 1/1 100 35.3  35.3  35.3 na ng/kg ww 
PCB-112 0/1 0 nd nd 1.66 3.31 ng/kg ww 
PCB-113 1/1 100 C90 C90 nc na ng/kg ww 
PCB-114 1/1 100 509  509  509 na ng/kg ww 
PCB-115 1/1 100 C110 C110 nc na ng/kg ww 
PCB-116 1/1 100 C85 C85 nc na ng/kg ww 
PCB-117 1/1 100 C85 C85 nc na ng/kg ww 
PCB-118 1/1 100 22,700  22,700  22,700 na ng/kg ww 
PCB-119 1/1 100 C86 C86 nc na ng/kg ww 
PCB-120 1/1 100 194  194  194 na ng/kg ww 
PCB-121 1/1 100 14.6  14.6  14.6 na ng/kg ww 
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PCB-122 0/1 0 nd nd 2.72 5.43 ng/kg ww 
PCB-123 1/1 100 310  310  310 na ng/kg ww 
PCB-124 1/1 100 C107 C107 nc na ng/kg ww 
PCB-125 1/1 100 C86 C86 nc na ng/kg ww 
PCB-126 1/1 100 30.2  30.2  30.2 na ng/kg ww 
PCB-127 1/1 100 54.6  54.6  54.6 na ng/kg ww 
PCB-128 1/1 100 4,230 C 4,230 C 4,230 na ng/kg ww 
PCB-129 1/1 100 40,700 C 40,700 C 40,700 na ng/kg ww 
PCB-130 1/1 100 1,110  1,110  1,110 na ng/kg ww 
PCB-131 1/1 100 115  115  115 na ng/kg ww 
PCB-132 1/1 100 3,920  3,920  3,920 na ng/kg ww 
PCB-133 1/1 100 857  857  857 na ng/kg ww 
PCB-134 1/1 100 736 C 736 C 736 na ng/kg ww 
PCB-135 1/1 100 12,000 C 12,000 C 12,000 na ng/kg ww 
PCB-136 1/1 100 2,150  2,150  2,150 na ng/kg ww 
PCB-137 1/1 100 1,520  1,520  1,520 na ng/kg ww 
PCB-138 1/1 100 C129 C129 nc na ng/kg ww 
PCB-139 1/1 100 791 C 791 C 791 na ng/kg ww 
PCB-140 1/1 100 C139 C139 nc na ng/kg ww 
PCB-141 1/1 100 5,660  5,660  5,660 na ng/kg ww 
PCB-142 0/1 0 nd nd 5.45 10.9 ng/kg ww 
PCB-143 1/1 100 C134 C134 nc na ng/kg ww 
PCB-144 1/1 100 1,330  1,330  1,330 na ng/kg ww 
PCB-145 1/1 100 5.76  5.76  5.76 na ng/kg ww 
PCB-146 1/1 100 6,820  6,820  6,820 na ng/kg ww 
PCB-147 1/1 100 16,700 C 16,700 C 16,700 na ng/kg ww 
PCB-148 1/1 100 85.7  85.7  85.7 na ng/kg ww 
PCB-149 1/1 100 C147 C147 nc na ng/kg ww 
PCB-150 1/1 100 53.7  53.7  53.7 na ng/kg ww 
PCB-151 1/1 100 C135 C135 nc na ng/kg ww 
PCB-152 1/1 100 8.96  8.96  8.96 na ng/kg ww 
PCB-153 1/1 100 54,000 C 54,000 C 54,000 na ng/kg ww 
PCB-154 1/1 100 C135 C135 nc na ng/kg ww 
PCB-155 1/1 100 5.87  5.87  5.87 na ng/kg ww 
PCB-156 1/1 100 3,280 C 3,280 C 3,280 na ng/kg ww 
PCB-157 1/1 100 C156 C156 nc na ng/kg ww 
PCB-158 1/1 100 3,850  3,850  3,850 na ng/kg ww 
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PCB-159 1/1 100 147  147  147 na ng/kg ww 
PCB-160 1/1 100 C129 C129 nc na ng/kg ww 
PCB-161 0/1 0 nd nd 3.95 7.89 ng/kg ww 
PCB-162 1/1 100 101  101  101 na ng/kg ww 
PCB-163 1/1 100 C129 C129 nc na ng/kg ww 
PCB-164 1/1 100 1,610  1,610  1,610 na ng/kg ww 
PCB-165 1/1 100 29.8  29.8  29.8 na ng/kg ww 
PCB-166 1/1 100 C128 C128 nc na ng/kg ww 
PCB-167 1/1 100 1,460  1,460  1,460 na ng/kg ww 
PCB-168 1/1 100 C153 C153 nc na ng/kg ww 
PCB-169 1/1 100 1.24  1.24  1.24 na ng/kg ww 
PCB-170 1/1 100 8,100  8,100  8,100 na ng/kg ww 
PCB-171 1/1 100 2,750 C 2,750 C 2,750 na ng/kg ww 
PCB-172 1/1 100 1,300  1,300  1,300 na ng/kg ww 
PCB-173 1/1 100 C171 C171 nc na ng/kg ww 
PCB-174 1/1 100 3,070  3,070  3,070 na ng/kg ww 
PCB-175 1/1 100 322  322  322 na ng/kg ww 
PCB-176 1/1 100 568  568  568 na ng/kg ww 
PCB-177 1/1 100 2,490  2,490  2,490 na ng/kg ww 
PCB-178 1/1 100 2,250  2,250  2,250 na ng/kg ww 
PCB-179 1/1 100 2,730  2,730  2,730 na ng/kg ww 
PCB-180 1/1 100 22,300 C 22,300 C 22,300 na ng/kg ww 
PCB-181 1/1 100 65.3  65.3  65.3 na ng/kg ww 
PCB-182 1/1 100 112  112  112 na ng/kg ww 
PCB-183 1/1 100 8,200 C 8,200 C 8,200 na ng/kg ww 
PCB-184 1/1 100 6.51  6.51  6.51 na ng/kg ww 
PCB-185 1/1 100 C183 C183 nc na ng/kg ww 
PCB-186 0/1 0 nd nd 0.315 0.629 ng/kg ww 
PCB-187 1/1 100 11,700  11,700  11,700 na ng/kg ww 
PCB-188 1/1 100 22.0  22.0  22.0 na ng/kg ww 
PCB-189 1/1 100 252  252  252 na ng/kg ww 
PCB-190 1/1 100 2,010  2,010  2,010 na ng/kg ww 
PCB-191 1/1 100 444  444  444 na ng/kg ww 
PCB-192 0/1 0 nd nd 0.353 0.705 ng/kg ww 
PCB-193 1/1 100 C180 C180 nc na ng/kg ww 
PCB-194 1/1 100 2,680  2,680  2,680 na ng/kg ww 
PCB-195 1/1 100 1,210  1,210  1,210 na ng/kg ww 
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PCB-196 1/1 100 1,760  1,760  1,760 na ng/kg ww 
PCB-197 1/1 100 365 C 365 C 365 na ng/kg ww 
PCB-198 1/1 100 2,910 C 2,910 C 2,910 na ng/kg ww 
PCB-199 1/1 100 C198 C198 nc na ng/kg ww 
PCB-200 1/1 100 C197 C197 nc na ng/kg ww 
PCB-201 1/1 100 432  432  432 na ng/kg ww 
PCB-202 1/1 100 845  845  845 na ng/kg ww 
PCB-203 1/1 100 2,570  2,570  2,570 na ng/kg ww 
PCB-204 1/1 100 1.27 J 1.27 J 1.27 na ng/kg ww 
PCB-205 1/1 100 159  159  159 na ng/kg ww 
PCB-206 1/1 100 632  632  632 na ng/kg ww 
PCB-207 1/1 100 89.9  89.9  89.9 na ng/kg ww 
PCB-208 1/1 100 163  163  163 na ng/kg ww 
PCB-209 1/1 100 109  109  109 na ng/kg ww 
Total PCB congeners 1/1 100 458,000 J 458,000 J 458,000 nc ng/kg ww 
Aroclor-1016 0/3 0 nd nd 7.5 15 µg/kg ww 
Aroclor-1221 0/3 0 nd nd 15 29 µg/kg ww 
Aroclor-1232 0/3 0 nd nd 7.5 15 µg/kg ww 
Aroclor-1242 0/3 0 nd nd 7.5 15 µg/kg ww 
Aroclor-1248 3/3 100 96  120  110 na µg/kg ww 
Aroclor-1254 3/3 100 170  250  220 na µg/kg ww 
Aroclor-1260 3/3 100 180  290  240 na µg/kg ww 
Total PCBs   3/3 100 450  660  570 nc µg/kg ww 
PCB TEQ – Bird 1/1 100 18.60 J 18.60 J 18.6 na ng/kg ww 
PCB TEQ – Fish 1/1 100 0.3610 J 0.3610 J 0.361 na ng/kg ww 
PCB TEQ – Mammal 1/1 100 4.14 J 4.14 J 4.14 na ng/kg ww 

Pesticides               
2,4'-DDD 0/3 0 nd nd 3.6 7.2 µg/kg ww 
2,4'-DDE 1/3 33 5.1 JN 5.1 JN 4.1 7.2 µg/kg ww 
2,4'-DDT 3/3 100 23 JN 40 JN 31 na µg/kg ww 
4,4'-DDD 3/3 100 3.4 JN 4.4 JN 4.0 na µg/kg ww 
4,4'-DDE 3/3 100 6.7 JN 8.6 JN 7.9 na µg/kg ww 
4,4'-DDT 3/3 100 18 JN 27 JN 23 na µg/kg ww 
Total DDTs   3/3 100 51 JN 80 JN 68 nc µg/kg ww 
Aldrin 0/3 0 nd nd 3.6 7.2 µg/kg ww 
Dieldrin 0/3 0 nd nd 3.6 7.2 µg/kg ww 
Total aldrin/dieldrin 0/3 0 nd nd 3.6 nc µg/kg ww 
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alpha-BHC 0/3 0 nd nd 3.6 7.2 µg/kg ww 
beta-BHC 1/3 33 4.0 JN 4.0 JN 3.7 7.2 µg/kg ww 
gamma-BHC 0/3 0 nd nd 3.6 7.2 µg/kg ww 
delta-BHC 0/3 0 nd nd 3.6 7.2 µg/kg ww 
alpha-Chlordane 0/3 0 nd nd 3.6 7.2 µg/kg ww 
gamma-Chlordane 3/3 100 6.3 JN 11 JN 8.3 na µg/kg ww 
alpha-Endosulfan 0/3 0 nd nd 3.6 7.2 µg/kg ww 
beta-Endosulfan 0/3 0 nd nd 3.6 7.2 µg/kg ww 
Endosulfan sulfate 0/3 0 nd nd 3.6 7.2 µg/kg ww 
Endrin 2/3 67 0.86 JN 2.8 JN 2.4 7.2 µg/kg ww 
Endrin aldehyde 1/3 33 7.1 JN 7.1 JN 4.8 7.2 µg/kg ww 
Endrin ketone 0/3 0 nd nd 3.6 7.2 µg/kg ww 
Heptachlor 0/3 0 nd nd 3.6 7.2 µg/kg ww 
Heptachlor epoxide 1/3 33 7.9 JN 7.9 JN 5.0 7.2 µg/kg ww 
Methoxychlor 0/3 0 nd nd 3.6 7.2 µg/kg ww 
Mirex 0/3 0 nd nd 3.6 7.2 µg/kg ww 
Toxaphene 0/3 0 nd nd 180 360 µg/kg ww 
Total chlordane 3/3 100 6.3 JN 11 JN 8.3 nc µg/kg ww 

Conventional parameters               
Total solids 3/3 100 22.2  22.9  22.6 na % ww 
Lipid 3/3 100 2.1  2.5  2.2 na % ww 
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Metals and trace elements               
Antimony 0/1 0 nd nd 0.00570 0.0114 mg/kg ww 
Arsenic 1/1 100 0.274  0.274  0.274 na mg/kg ww 
Arsenic (inorganic) 0/1 0 nd nd 0.0050 0.010 mg/kg ww 
Cadmium 0/1 0 nd nd 0.0023 0.0046 mg/kg ww 
Chromium 0/1 0 nd nd 0.055 0.11 mg/kg ww 
Cobalt 1/1 100 0.0071  0.0071  0.0071 na mg/kg ww 
Copper 1/1 100 1.250  1.250  1.250 na mg/kg ww 
Lead 1/1 100 0.023  0.023  0.023 na mg/kg ww 
Mercury 3/3 100 0.020 J 0.053  0.034 na mg/kg ww 
Molybdenum 1/1 100 0.0025 J 0.0025 J 0.0025 na mg/kg ww 
Nickel 1/1 100 0.064  0.064  0.064 na mg/kg ww 
Selenium 1/1 100 0.10  0.10  0.10 na mg/kg ww 
Silver 0/1 0 nd nd 0.0023 0.0046 mg/kg ww 
Thallium 0/1 0 nd nd 0.0023 0.0046 mg/kg ww 
Vanadium 0/1 0 nd nd 0.1 0.2 mg/kg ww 
Zinc 1/1 100 9.33  9.33  9.33 na mg/kg ww 

Organometals               
Monobutyltin as ion 0/1 0 nd nd 0.75 1.5 µg/kg ww 
Dibutyltin as ion 1/1 100 1.3 J 1.3 J 1.3 na µg/kg ww 
Tributyltin as ion 3/3 100 7.0  16 J 11 na µg/kg ww 
Tetrabutyltin as ion 0/1 0 nd nd 0.75 1.5 µg/kg ww 

PAHs               
2-Chloronaphthalene 0/1 0 nd nd 290 580 µg/kg ww 
2-Methylnaphthalene 1/1 100 0.94 J 0.94 J 0.94 na µg/kg ww 
Acenaphthene 1/1 100 2.8  2.8  2.8 na µg/kg ww 
Acenaphthylene 0/1 0 nd nd 0.13 0.26 µg/kg ww 
Anthracene 0/1 0 nd nd 0.21 0.41 µg/kg ww 
Benzo(a)anthracene 1/1 100 0.069 J 0.069 J 0.069 na µg/kg ww 
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Benzo(a)pyrene 0/1 0 nd nd 0.25 0.50 µg/kg ww 
Benzo(b)fluoranthene 0/1 0 nd nd 0.25 0.50 µg/kg ww 
Benzo(g,h,i)perylene 0/1 0 nd nd 0.25 0.50 µg/kg ww 
Benzo(k)fluoranthene 0/1 0 nd nd 0.25 0.50 µg/kg ww 
Total benzofluoranthenes   0/1 0 nd nd 0.25 nc µg/kg ww 
Chrysene 1/1 100 0.14 J 0.14 J 0.14 na µg/kg ww 
Dibenzo(a,h)anthracene 0/1 0 nd nd 0.25 0.50 µg/kg ww 
Dibenzofuran 1/1 100 1.6  1.6  1.6 na µg/kg ww 
Fluoranthene 0/1 0 nd nd 0.70 1.4 µg/kg ww 
Fluorene 1/1 100 1.4  1.4  1.4 na µg/kg ww 
Indeno(1,2,3-cd)pyrene 0/1 0 nd nd 0.25 0.50 µg/kg ww 
Naphthalene 0/1 0 nd nd 0.65 1.3 µg/kg ww 
Phenanthrene 1/1 100 1.9  1.9  1.9 na µg/kg ww 
Pyrene 0/1 0 nd nd 0.24 0.48 µg/kg ww 
Total HPAH   1/1 100 0.21 J 0.21 J 0.21 nc µg/kg ww 
Total LPAH   1/1 100 6.1  6.1  6.1 nc µg/kg ww 
Carcinogenic PAHs – Mammal 1/1 100 0.43 J 0.43 J 0.43 na µg/kg ww 
Total PAH   1/1 100 6.3 J 6.3 J 6.3 nc µg/kg ww 

Phthalates               
Bis(2-ethylhexyl)phthalate 0/1 0 nd nd 34 67 µg/kg ww 
Butyl benzyl phthalate 0/1 0 nd nd 600 1,200 µg/kg ww 
Diethyl phthalate 0/1 0 nd nd 600 1,200 µg/kg ww 
Dimethyl phthalate 0/1 0 nd nd 290 580 µg/kg ww 
Di-n-butyl phthalate 0/1 0 nd nd 210 410 µg/kg ww 
Di-n-octyl phthalate 0/1 0 nd nd 1,500 2,900 µg/kg ww 

Other SVOCs               
1,2,4-Trichlorobenzene 0/1 0 nd nd 290 580 µg/kg ww 
1,2-Dichlorobenzene 0/1 0 nd nd 290 580 µg/kg ww 
1,3-Dichlorobenzene 0/1 0 nd nd 290 580 µg/kg ww 
1,4-Dichlorobenzene 0/1 0 nd nd 290 580 µg/kg ww 
2,4,5-Trichlorophenol 0/1 0 nd nd 1,500 2,900 µg/kg ww 
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2,4,6-Trichlorophenol 0/1 0 nd nd 1,500 2,900 µg/kg ww 
2,4-Dichlorophenol 0/1 0 nd nd 600 1,200 µg/kg ww 
2,4-Dimethylphenol 0/1 0 nd nd 600 1,200 µg/kg ww 
2,4-Dinitrophenol 0/1 0 nd nd 6,000 12,000 µg/kg ww 
2,4-Dinitrotoluene 0/1 0 nd nd 600 1,200 µg/kg ww 
2,6-Dinitrotoluene 0/1 0 nd nd 600 1,200 µg/kg ww 
2-Chlorophenol 0/1 0 nd nd 600 1,200 µg/kg ww 
2-Methylphenol 0/1 0 nd nd 600 1,200 µg/kg ww 
2-Nitroaniline 0/1 0 nd nd 1,500 2,900 µg/kg ww 
2-Nitrophenol 0/1 0 nd nd 1,500 2,900 µg/kg ww 
3,3'-Dichlorobenzidine 0/1 0 nd nd 15,000 29,000 µg/kg ww 
3-Nitroaniline 0/1 0 nd nd 2,900 5,800 µg/kg ww 
4,6-Dinitro-o-cresol 0/1 0 nd nd 2,900 5,800 µg/kg ww 
4-Bromophenyl phenyl ether 0/1 0 nd nd 290 580 µg/kg ww 
4-Chloro-3-methylphenol 0/1 0 nd nd 1,500 2,900 µg/kg ww 
4-Chloroaniline 0/1 0 nd nd 1,500 2,900 µg/kg ww 
4-Chlorophenyl phenyl ether 0/1 0 nd nd 290 580 µg/kg ww 
4-Methylphenol 0/1 0 nd nd 600 1,200 µg/kg ww 
4-Nitroaniline 0/1 0 nd nd 1,500 2,900 µg/kg ww 
4-Nitrophenol 0/1 0 nd nd 2,900 5,800 µg/kg ww 
Aniline 0/1 0 nd nd 6,000 12,000 µg/kg ww 
Benzoic acid 0/1 0 nd nd 6,000 12,000 µg/kg ww 
Benzyl alcohol 0/1 0 nd nd 290 580 µg/kg ww 
bis(2-chloroethoxy)methane 0/1 0 nd nd 290 580 µg/kg ww 
bis(2-chloroethyl)ether 0/1 0 nd nd 290 580 µg/kg ww 
bis(2-chloroisopropyl)ether 0/1 0 nd nd 290 580 µg/kg ww 
Carbazole 0/1 0 nd nd 1,500 2,900 µg/kg ww 
Hexachlorobenzene 0/1 0 nd nd 3.6 7.2 µg/kg ww 
Hexachlorobutadiene 0/1 0 nd nd 290 580 µg/kg ww 
Hexachlorocyclopentadiene 0/1 0 nd nd 36,000 72,000 µg/kg ww 
Hexachloroethane 0/1 0 nd nd 290 580 µg/kg ww 
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Isophorone 0/1 0 nd nd 290 580 µg/kg ww 
Nitrobenzene 0/1 0 nd nd 290 580 µg/kg ww 
N-Nitrosodimethylamine 0/1 0 nd nd 1,500 2,900 µg/kg ww 
N-Nitroso-di-n-propylamine 0/1 0 nd nd 290 580 µg/kg ww 
N-Nitrosodiphenylamine 0/1 0 nd nd 290 580 µg/kg ww 
Pentachlorophenol 0/1 0 nd nd 3.4 6.7 µg/kg ww 
Phenol 0/1 0 nd nd 750 1,500 µg/kg ww 

Polychlorinated biphenyls               
PCB-001 1/1 100 1.94 J 1.94 J 1.94 na ng/kg ww 
PCB-002 1/1 100 0.525 J 0.525 J 0.525 na ng/kg ww 
PCB-003 1/1 100 0.787 J 0.787 J 0.787 na ng/kg ww 
PCB-004 1/1 100 17.9  17.9  17.9 na ng/kg ww 
PCB-005 1/1 100 0.691 J 0.691 J 0.691 na ng/kg ww 
PCB-006 1/1 100 19.1  19.1  19.1 na ng/kg ww 
PCB-007 1/1 100 2.01 J 2.01 J 2.01 na ng/kg ww 
PCB-008 1/1 100 22.7  22.7  22.7 na ng/kg ww 
PCB-009 1/1 100 7.78  7.78  7.78 na ng/kg ww 
PCB-010 1/1 100 2.51 J 2.51 J 2.51 na ng/kg ww 
PCB-011 1/1 100 4.20 J 4.20 J 4.20 na ng/kg ww 
PCB-012 1/1 100 4.50 CJ 4.50 CJ 4.50 na ng/kg ww 
PCB-013 1/1 100 C12 C12 nc na ng/kg ww 
PCB-014 0/1 0 nd nd 0.140 0.280 ng/kg ww 
PCB-015 1/1 100 16.9  16.9  16.9 na ng/kg ww 
PCB-016 1/1 100 18.4  18.4  18.4 na ng/kg ww 
PCB-017 1/1 100 95.0  95.0  95.0 na ng/kg ww 
PCB-018 1/1 100 406 C 406 C 406 na ng/kg ww 
PCB-019 1/1 100 30.0  30.0  30.0 na ng/kg ww 
PCB-020 1/1 100 2,850 C 2,850 C 2,850 na ng/kg ww 
PCB-021 1/1 100 131 C 131 C 131 na ng/kg ww 
PCB-022 1/1 100 186  186  186 na ng/kg ww 
PCB-023 1/1 100 1.44 J 1.44 J 1.44 na ng/kg ww 
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PCB-024 1/1 100 9.26  9.26  9.26 na ng/kg ww 
PCB-025 1/1 100 405  405  405 na ng/kg ww 
PCB-026 1/1 100 1,120 C 1,120 C 1,120 na ng/kg ww 
PCB-027 1/1 100 46.7  46.7  46.7 na ng/kg ww 
PCB-028 1/1 100 C20 C20 nc na ng/kg ww 
PCB-029 1/1 100 C26 C26 nc na ng/kg ww 
PCB-030 1/1 100 C18 C18 nc na ng/kg ww 
PCB-031 1/1 100 1,820  1,820  1,820 na ng/kg ww 
PCB-032 1/1 100 296  296  296 na ng/kg ww 
PCB-033 1/1 100 C21 C21 nc na ng/kg ww 
PCB-034 1/1 100 12.1  12.1  12.1 na ng/kg ww 
PCB-035 0/1 0 nd nd 0.422 0.844 ng/kg ww 
PCB-036 0/1 0 nd nd 0.392 0.784 ng/kg ww 
PCB-037 1/1 100 129  129  129 na ng/kg ww 
PCB-038 1/1 100 1.64 J 1.64 J 1.64 na ng/kg ww 
PCB-039 1/1 100 4.49 J 4.49 J 4.49 na ng/kg ww 
PCB-040 1/1 100 517 C 517 C 517 na ng/kg ww 
PCB-041 1/1 100 C40 C40 nc na ng/kg ww 
PCB-042 1/1 100 293  293  293 na ng/kg ww 
PCB-043 0/1 0 nd nd 0.105 0.209 ng/kg ww 
PCB-044 1/1 100 3,390 C 3,390 C 3,390 na ng/kg ww 
PCB-045 1/1 100 203 C 203 C 203 na ng/kg ww 
PCB-046 1/1 100 32.6  32.6  32.6 na ng/kg ww 
PCB-047 1/1 100 C44 C44 nc na ng/kg ww 
PCB-048 1/1 100 247  247  247 na ng/kg ww 
PCB-049 1/1 100 5,410 C 5,410 C 5,410 na ng/kg ww 
PCB-050 1/1 100 325 C 325 C 325 na ng/kg ww 
PCB-051 1/1 100 C45 C45 nc na ng/kg ww 
PCB-052 1/1 100 13,600  13,600  13,600 na ng/kg ww 
PCB-053 1/1 100 C50 C50 nc na ng/kg ww 
PCB-054 1/1 100 5.25  5.25  5.25 na ng/kg ww 
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PCB-055 0/1 0 nd nd 2.48 4.95 ng/kg ww 
PCB-056 1/1 100 332  332  332 na ng/kg ww 
PCB-057 1/1 100 111  111  111 na ng/kg ww 
PCB-058 1/1 100 50.7  50.7  50.7 na ng/kg ww 
PCB-059 1/1 100 511 C 511 C 511 na ng/kg ww 
PCB-060 1/1 100 932  932  932 na ng/kg ww 
PCB-061 1/1 100 9,710 C 9,710 C 9,710 na ng/kg ww 
PCB-062 1/1 100 C59 C59 nc na ng/kg ww 
PCB-063 1/1 100 400  400  400 na ng/kg ww 
PCB-064 1/1 100 1,820  1,820  1,820 na ng/kg ww 
PCB-065 1/1 100 C44 C44 nc na ng/kg ww 
PCB-066 1/1 100 6,150  6,150  6,150 na ng/kg ww 
PCB-067 1/1 100 148  148  148 na ng/kg ww 
PCB-068 1/1 100 215  215  215 na ng/kg ww 
PCB-069 1/1 100 C49 C49 nc na ng/kg ww 
PCB-070 1/1 100 C61 C61 nc na ng/kg ww 
PCB-071 1/1 100 C40 C40 nc na ng/kg ww 
PCB-072 1/1 100 367  367  367 na ng/kg ww 
PCB-073 0/1 0 nd nd 0.0710 0.142 ng/kg ww 
PCB-074 1/1 100 C61 C61 nc na ng/kg ww 
PCB-075 1/1 100 C59 C59 nc na ng/kg ww 
PCB-076 1/1 100 C61 C61 nc na ng/kg ww 
PCB-077 1/1 100 193  193  193 na ng/kg ww 
PCB-078 0/1 0 nd nd 2.55 5.10 ng/kg ww 
PCB-079 1/1 100 139  139  139 na ng/kg ww 
PCB-080 0/1 0 nd nd 2.38 4.76 ng/kg ww 
PCB-081 1/1 100 25.3 J 25.3 J 25.3 na ng/kg ww 
PCB-082 1/1 100 193  193  193 na ng/kg ww 
PCB-083 1/1 100 21,400 C 21,400 C 21,400 na ng/kg ww 
PCB-084 1/1 100 921  921  921 na ng/kg ww 
PCB-085 1/1 100 1,850 C 1,850 C 1,850 na ng/kg ww 
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PCB-086 1/1 100 7,510 C 7,510 C 7,510 na ng/kg ww 
PCB-087 1/1 100 C86 C86 nc na ng/kg ww 
PCB-088 1/1 100 2,070 C 2,070 C 2,070 na ng/kg ww 
PCB-089 1/1 100 13.7  13.7  13.7 na ng/kg ww 
PCB-090 1/1 100 23,600 C 23,600 C 23,600 na ng/kg ww 
PCB-091 1/1 100 C88 C88 nc na ng/kg ww 
PCB-092 1/1 100 5,420  5,420  5,420 na ng/kg ww 
PCB-093 1/1 100 8,300 C 8,300 C 8,300 na ng/kg ww 
PCB-094 1/1 100 11.6  11.6  11.6 na ng/kg ww 
PCB-095 1/1 100 C93 C93 nc na ng/kg ww 
PCB-096 1/1 100 26.7  26.7  26.7 na ng/kg ww 
PCB-097 1/1 100 C86 C86 nc na ng/kg ww 
PCB-098 1/1 100 C93 C93 nc na ng/kg ww 
PCB-099 1/1 100 C83 C83 nc na ng/kg ww 
PCB-100 1/1 100 C93 C93 nc na ng/kg ww 
PCB-101 1/1 100 C90 C90 nc na ng/kg ww 
PCB-102 1/1 100 C93 C93 nc na ng/kg ww 
PCB-103 1/1 100 121  121  121 na ng/kg ww 
PCB-104 1/1 100 2.00 J 2.00 J 2.00 na ng/kg ww 
PCB-105 1/1 100 8,730  8,730  8,730 na ng/kg ww 
PCB-106 0/1 0 nd nd 3.18 6.35 ng/kg ww 
PCB-107 1/1 100 605 C 605 C 605 na ng/kg ww 
PCB-108 1/1 100 C86 C86 nc na ng/kg ww 
PCB-109 1/1 100 2,220  2,220  2,220 na ng/kg ww 
PCB-110 1/1 100 15,700 C 15,700 C 15,700 na ng/kg ww 
PCB-111 1/1 100 37.6  37.6  37.6 na ng/kg ww 
PCB-112 0/1 0 nd nd 1.64 3.27 ng/kg ww 
PCB-113 1/1 100 C90 C90 nc na ng/kg ww 
PCB-114 1/1 100 545  545  545 na ng/kg ww 
PCB-115 1/1 100 C110 C110 nc na ng/kg ww 
PCB-116 1/1 100 C85 C85 nc na ng/kg ww 
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PCB-117 1/1 100 C85 C85 nc na ng/kg ww 
PCB-118 1/1 100 28,300  28,300  28,300 na ng/kg ww 
PCB-119 1/1 100 C86 C86 nc na ng/kg ww 
PCB-120 1/1 100 209  209  209 na ng/kg ww 
PCB-121 1/1 100 16.8  16.8  16.8 na ng/kg ww 
PCB-122 1/1 100 127  127  127 na ng/kg ww 
PCB-123 1/1 100 489  489  489 na ng/kg ww 
PCB-124 1/1 100 C107 C107 nc na ng/kg ww 
PCB-125 1/1 100 C86 C86 nc na ng/kg ww 
PCB-126 1/1 100 50.4  50.4  50.4 na ng/kg ww 
PCB-127 1/1 100 57.8  57.8  57.8 na ng/kg ww 
PCB-128 1/1 100 4,330 C 4,330 C 4,330 na ng/kg ww 
PCB-129 1/1 100 50,800 C 50,800 C 50,800 na ng/kg ww 
PCB-130 1/1 100 2,370  2,370  2,370 na ng/kg ww 
PCB-131 1/1 100 77.8  77.8  77.8 na ng/kg ww 
PCB-132 1/1 100 3,630  3,630  3,630 na ng/kg ww 
PCB-133 1/1 100 904  904  904 na ng/kg ww 
PCB-134 1/1 100 834 C 834 C 834 na ng/kg ww 
PCB-135 1/1 100 10,700 C 10,700 C 10,700 na ng/kg ww 
PCB-136 1/1 100 1,420  1,420  1,420 na ng/kg ww 
PCB-137 1/1 100 1,880  1,880  1,880 na ng/kg ww 
PCB-138 1/1 100 C129 C129 nc na ng/kg ww 
PCB-139 1/1 100 660 C 660 C 660 na ng/kg ww 
PCB-140 1/1 100 C139 C139 nc na ng/kg ww 
PCB-141 1/1 100 4,830  4,830  4,830 na ng/kg ww 
PCB-142 0/1 0 nd nd 6.55 13.1 ng/kg ww 
PCB-143 1/1 100 C134 C134 nc na ng/kg ww 
PCB-144 1/1 100 691  691  691 na ng/kg ww 
PCB-145 1/1 100 5.80  5.80  5.80 na ng/kg ww 
PCB-146 1/1 100 8,770  8,770  8,770 na ng/kg ww 
PCB-147 1/1 100 17,100 C 17,100 C 17,100 na ng/kg ww 
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PCB-148 1/1 100 136  136  136 na ng/kg ww 
PCB-149 1/1 100 C147 C147 nc na ng/kg ww 
PCB-150 1/1 100 36.4  36.4  36.4 na ng/kg ww 
PCB-151 1/1 100 C135 C135 nc na ng/kg ww 
PCB-152 1/1 100 10.3  10.3  10.3 na ng/kg ww 
PCB-153 1/1 100 47,800 C 47,800 C 47,800 na ng/kg ww 
PCB-154 1/1 100 C135 C135 nc na ng/kg ww 
PCB-155 1/1 100 5.20  5.20  5.20 na ng/kg ww 
PCB-156 1/1 100 3,990 C 3,990 C 3,990 na ng/kg ww 
PCB-157 1/1 100 C156 C156 nc na ng/kg ww 
PCB-158 1/1 100 4,810  4,810  4,810 na ng/kg ww 
PCB-159 1/1 100 114  114  114 na ng/kg ww 
PCB-160 1/1 100 C129 C129 nc na ng/kg ww 
PCB-161 0/1 0 nd nd 4.75 9.50 ng/kg ww 
PCB-162 1/1 100 116  116  116 na ng/kg ww 
PCB-163 1/1 100 C129 C129 nc na ng/kg ww 
PCB-164 1/1 100 1,950  1,950  1,950 na ng/kg ww 
PCB-165 1/1 100 31.0  31.0  31.0 na ng/kg ww 
PCB-166 1/1 100 C128 C128 nc na ng/kg ww 
PCB-167 1/1 100 1,500  1,500  1,500 na ng/kg ww 
PCB-168 1/1 100 C153 C153 nc na ng/kg ww 
PCB-169 0/1 0 nd nd 14.0 28.0 ng/kg ww 
PCB-170 1/1 100 9,650  9,650  9,650 na ng/kg ww 
PCB-171 1/1 100 3,000 C 3,000 C 3,000 na ng/kg ww 
PCB-172 1/1 100 1,430  1,430  1,430 na ng/kg ww 
PCB-173 1/1 100 C171 C171 nc na ng/kg ww 
PCB-174 1/1 100 2,650  2,650  2,650 na ng/kg ww 
PCB-175 1/1 100 443  443  443 na ng/kg ww 
PCB-176 1/1 100 379  379  379 na ng/kg ww 
PCB-177 1/1 100 5,380  5,380  5,380 na ng/kg ww 
PCB-178 1/1 100 2,350  2,350  2,350 na ng/kg ww 
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PCB-179 1/1 100 2,260  2,260  2,260 na ng/kg ww 
PCB-180 1/1 100 24,400 C 24,400 C 24,400 na ng/kg ww 
PCB-181 1/1 100 61.2  61.2  61.2 na ng/kg ww 
PCB-182 1/1 100 111  111  111 na ng/kg ww 
PCB-183 1/1 100 7,930 C 7,930 C 7,930 na ng/kg ww 
PCB-184 1/1 100 6.55  6.55  6.55 na ng/kg ww 
PCB-185 1/1 100 C183 C183 nc na ng/kg ww 
PCB-186 0/1 0 nd nd 0.207 0.413 ng/kg ww 
PCB-187 1/1 100 15,800  15,800  15,800 na ng/kg ww 
PCB-188 1/1 100 21.6  21.6  21.6 na ng/kg ww 
PCB-189 1/1 100 291  291  291 na ng/kg ww 
PCB-190 1/1 100 2,150  2,150  2,150 na ng/kg ww 
PCB-191 1/1 100 491  491  491 na ng/kg ww 
PCB-192 0/1 0 nd nd 0.232 0.463 ng/kg ww 
PCB-193 1/1 100 C180 C180 nc na ng/kg ww 
PCB-194 1/1 100 2,670  2,670  2,670 na ng/kg ww 
PCB-195 1/1 100 1,280  1,280  1,280 na ng/kg ww 
PCB-196 1/1 100 1,780  1,780  1,780 na ng/kg ww 
PCB-197 1/1 100 270 C 270 C 270 na ng/kg ww 
PCB-198 1/1 100 2,490 C 2,490 C 2,490 na ng/kg ww 
PCB-199 1/1 100 C198 C198 nc na ng/kg ww 
PCB-200 1/1 100 C197 C197 nc na ng/kg ww 
PCB-201 1/1 100 493  493  493 na ng/kg ww 
PCB-202 1/1 100 681  681  681 na ng/kg ww 
PCB-203 1/1 100 2,230  2,230  2,230 na ng/kg ww 
PCB-204 1/1 100 0.842 J 0.842 J 0.842 na ng/kg ww 
PCB-205 1/1 100 131  131  131 na ng/kg ww 
PCB-206 1/1 100 462  462  462 na ng/kg ww 
PCB-207 1/1 100 79.2  79.2  79.2 na ng/kg ww 
PCB-208 1/1 100 72.5  72.5  72.5 na ng/kg ww 
PCB-209 1/1 100 38.1  38.1  38.1 na ng/kg ww 
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CHEMICAL 

DETECTION FREQUENCY CONCENTRATION 

RATIO % 
MINIMUM 
DETECT 

MAXIMUM 
DETECT 

CALCULATED 
MEAN 

RL OR  
RANGE OF RLS UNIT 

Total PCB congeners 1/1 100 442,300 J 442,300 J 442,000 nc ng/kg ww 
Aroclor-1016 0/1 0 nd nd 7.5 15 µg/kg ww 
Aroclor-1016/1242 2/2 100 7.4 J 9.4 J 8.4 na µg/kg ww 
Aroclor-1221 0/1 0 nd nd 15 29 µg/kg ww 
Aroclor-1232 0/1 0 nd nd 7.5 15 µg/kg ww 
Aroclor-1242 0/1 0 nd nd 7.5 15 µg/kg ww 
Aroclor-1248 1/3 33 98  98  33 0.34 – 0.46 µg/kg ww 
Aroclor-1254 3/3 100 76 J 220  130 na µg/kg ww 
Aroclor-1260 3/3 100 80 J 310  160 na µg/kg ww 
Total PCBs   3/3 100 164 J 630  320 nc µg/kg ww 
PCB TEQ – Bird 1/1 100 18.90 J 18.90 J 18.9 na ng/kg ww 
PCB TEQ – Fish 1/1 100 0.5040 J 0.5040 J 0.504 na ng/kg ww 
PCB TEQ – Mammal 1/1 100 6.80 J 6.80 J 6.80 na ng/kg ww 

Pesticides               
2,4'-DDD 0/1 0 nd nd 3.6 7.2 µg/kg ww 
2,4'-DDE 0/1 0 nd nd 3.6 7.2 µg/kg ww 
2,4'-DDT 1/1 100 13 JN 13 JN 13 na µg/kg ww 
4,4'-DDD 0/1 0 nd nd 3.6 7.2 µg/kg ww 
4,4'-DDE 1/1 100 1.5 JN 1.5 JN 1.5 na µg/kg ww 
4,4'-DDT 1/1 100 11 JN 11 JN 11 na µg/kg ww 
Total DDTs   1/1 100 26 JN 26 JN 26 nc µg/kg ww 
Aldrin 0/1 0 nd nd 3.6 7.2 µg/kg ww 
Dieldrin 0/1 0 nd nd 3.6 7.2 µg/kg ww 
Total aldrin/dieldrin 0/1 0 nd nd 3.6 nc µg/kg ww 
alpha-BHC 0/1 0 nd nd 3.6 7.2 µg/kg ww 
beta-BHC 0/1 0 nd nd 3.6 7.2 µg/kg ww 
gamma-BHC 0/1 0 nd nd 3.6 7.2 µg/kg ww 
delta-BHC 0/1 0 nd nd 3.6 7.2 µg/kg ww 
alpha-Chlordane 0/1 0 nd nd 3.6 7.2 µg/kg ww 
gamma-Chlordane 1/1 100 5.9 JN 5.9 JN 5.9 na µg/kg ww 
alpha-Endosulfan 0/1 0 nd nd 3.6 7.2 µg/kg ww 



Table E.6.3-23, cont. Summary statistics for striped perch, fillet with skin  

Lower
 Duwamish

 Waterway
 Group

 

Port  of Seattle  /  Ci ty  of Seattle  /  King County /  The Boeing Company  
 

FINAL 
LDW RI: Appendix E 

July 9, 2010 
 Page 431 

 

CHEMICAL 

DETECTION FREQUENCY CONCENTRATION 

RATIO % 
MINIMUM 
DETECT 

MAXIMUM 
DETECT 

CALCULATED 
MEAN 

RL OR  
RANGE OF RLS UNIT 

beta-Endosulfan 0/1 0 nd nd 3.6 7.2 µg/kg ww 
Endosulfan sulfate 0/1 0 nd nd 3.6 7.2 µg/kg ww 
Endrin 1/1 100 2.4 JN 2.4 JN 2.4 na µg/kg ww 
Endrin aldehyde 0/1 0 nd nd 3.6 7.2 µg/kg ww 
Endrin ketone 0/1 0 nd nd 3.6 7.2 µg/kg ww 
Heptachlor 0/1 0 nd nd 3.6 7.2 µg/kg ww 
Heptachlor epoxide 0/1 0 nd nd 3.6 7.2 µg/kg ww 
Methoxychlor 0/1 0 nd nd 3.6 7.2 µg/kg ww 
Mirex 0/1 0 nd nd 3.6 7.2 µg/kg ww 
Toxaphene 0/1 0 nd nd 180 360 µg/kg ww 
Total chlordane 1/1 100 5.9 JN 5.9 JN 5.9 nc µg/kg ww 

Conventional parameters               
Total solids 1/1 100 22.9  22.9  22.9 na % ww 
Lipid 1/1 100 1.4  1.4  1.4 na % ww 
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E.6.4 SURFACE WATER 

Table E.6.4-1. Summary statistics for surface water  

LOCATION ID AND CHEMICAL 

DETECTION FREQUENCY CONCENTRATION CRITERIA COMPARISON TO WQS 

RATIO % 
MINIMUM 
DETECT 

MAXIMUM 
DETECT 

CALCULATED 
MEAN 

RL OR  
RANGE OF RLS UNIT 

CHRONIC 
WQS 

ACUTE 
WQS 

DETECT 
> CHRONIC 

AND ≤ACUTE 
DETECT 
> ACUTE 

NONDETECT 
> CHRONIC 

AND ≤ ACUTE 
NONDETEC
T > ACUTE 

Brandon                           
Metals and trace elements                           

Antimony (dissolved) 71/71 100 0.013  0.116  0.051 na µg/L na na na na na na 

Antimony (total) 150/166 90 0.011  0.131  0.039 0.0097 – 0.011 µg/L na na na na na na 

Arsenic (dissolved) 72/72 100 0.237  1.46  0.855 na µg/L 36 69 0 0 0 0 

Arsenic (total) 167/167 100 0.292  1.53  0.931 na µg/L na na na na na na 

Beryllium (dissolved) 0/66 0 nd nd 0.0074 0.013 – 0.016 µg/L na na na na na na 

Beryllium (total) 14/161 9 0.016  0.027  0.0087 0.013 – 0.016 µg/L na na na na na na 

Cadmium (dissolved) 72/72 100 0.011  0.0755  0.047 na µg/L 9.3 42 0 0 0 0 

Cadmium (total) 173/173 100 0.0088  0.0780  0.047 na µg/L na na na na na na 

Chromium (dissolved) 68/68 100 0.11 J 0.576 J 0.28 na µg/L 50 1,100 0 0 0 0 

Chromium (total) 165/165 100 0.240 J 1.74 J 0.571 na µg/L na na na na na na 

Cobalt (dissolved) 72/72 100 0.021  0.141  0.052 na µg/L na na na na na na 

Cobalt (total) 155/155 100 0.0334  0.575  0.178 na µg/L na na na na na na 

Copper (dissolved) 65/65 100 0.384 J 1.54 J 0.661 na µg/L 3.1 4.8 0 0 0 0 

Copper (total) 166/166 100 0.536 J 5.83 J 1.42 na µg/L na na na na na na 

Lead (dissolved) 70/70 100 0.010 J 0.553 J 0.042 na µg/L 8.1 210 0 0 0 0 

Lead (total) 171/171 100 0.0459 J 1.45 J 0.345 na µg/L na na na na na na 

Mercury (dissolved) 8/9 89 0.00013  0.00051  0.0003 0.0001 µg/L 0.025 1.8 0 0 0 0 

Mercury (total) 9/15 60 0.00056  0.00336  0.041 0.20 µg/L na na na na na na 

Nickel (dissolved) 61/65 94 0.274 J 0.910 J 0.386 0.154 – 0.387 µg/L 8.2 74 0 0 0 0 

Nickel (total) 145/147 99 0.394 J 2.11 J 0.672 0.348 – 0.386 µg/L na na na na na na 

Selenium (dissolved) 1/66 2 0.16  0.16  0.075 0.13 – 0.16 µg/L na na na na na na 

Selenium (total) 3/151 2 0.15  0.27  0.077 0.13  –  0.16 µg/L na na na na na na 

Silver (dissolved) 0/72 0 nd nd 0.060 0.11 – 0.13 µg/L nv 1.9 na 0 na 0 

Silver (total) 0/173 0 nd nd 0.060 0.10 – 0.13 µg/L nv 1.9 na 0 na 0 

Thallium (dissolved) 40/72 56 0.0050  0.011  0.0064 0.0046 – 0.0053 µg/L na na na na na na 

Thallium (total) 121/173 70 0.0049  0.013  0.0069 0.0044 – 0.0053 µg/L na na na na na na 

Vanadium (dissolved) 50/50 100 0.193  1.57  0.978 na µg/L na na na na na na 

Vanadium (Total) 133/133 100 0.267  2.96  1.36 na µg/L na na na na na na 
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LOCATION ID AND CHEMICAL 

DETECTION FREQUENCY CONCENTRATION CRITERIA COMPARISON TO WQS 

RATIO % 
MINIMUM 
DETECT 

MAXIMUM 
DETECT 

CALCULATED 
MEAN 

RL OR  
RANGE OF RLS UNIT 

CHRONIC 
WQS 

ACUTE 
WQS 

DETECT 
> CHRONIC 

AND ≤ACUTE 
DETECT 
> ACUTE 

NONDETECT 
> CHRONIC 

AND ≤ ACUTE 
NONDETEC
T > ACUTE 

Zinc (dissolved) 72/72 100 0.750 J 5.39 J 2.16 na µg/L 81 90 0 0 0 0 

Zinc (total) 173/173 100 0.70 J 8.34 J 2.8 na µg/L na na na na na na 

PAHs                           
2-Chloronaphthalene 0/39 0 nd nd 0.070 0.14 – 0.15 µg/L na na na na na na 

2-Methylnaphthalene 0/39 0 nd nd 0.19 0.38 – 0.39 µg/L na na na na na na 

Acenaphthene 0/39 0 nd nd 0.047 0.094 – 0.097 µg/L na na na na na na 

Acenaphthylene 0/39 0 nd nd 0.070 0.14 – 0.15 µg/L na na na na na na 

Anthracene 0/39 0 nd nd 0.070 0.14 – 0.15 µg/L na na na na na na 

Benzo(a)anthracene 0/39 0 nd nd 0.070 0.14 – 0.15 µg/L na na na na na na 

Benzo(a)pyrene 0/39 0 nd nd 0.12 0.24 µg/L na na na na na na 

Benzo(b)fluoranthene 0/39 0 nd nd 0.19 0.38 – 0.39 µg/L na na na na na na 

Benzo(g,h,i)perylene 0/39 0 nd nd 0.12 0.24 µg/L na na na na na na 

Benzo(k)fluoranthene 0/39 0 nd nd 0.19 0.38 – 0.39 µg/L na na na na na na 

Benzofluoranthenes (total-calc'd) 0/39 0 nd nd 0.19 nc µg/L na na na na na na 

Chrysene 0/39 0 nd nd 0.070 0.14 – 0.15 µg/L na na na na na na 

Dibenzo(a,h)anthracene 0/39 0 nd nd 0.19 0.38 – 0.39 µg/L na na na na na na 

Dibenzofuran 0/39 0 nd nd 0.12 0.24 µg/L na na na na na na 

Fluoranthene 0/39 0 nd nd 0.070 0.14 – 0.15 µg/L na na na na na na 

Fluorene 0/39 0 nd nd 0.070 0.14 – 0.15 µg/L na na na na na na 

Indeno(1,2,3-cd)pyrene 0/39 0 nd nd 0.12 0.24 µg/L na na na na na na 

Naphthalene 0/39 0 nd nd 0.19 0.38 – 0.39 µg/L na na na na na na 

Phenanthrene 0/39 0 nd nd 0.070 0.14 – 0.15 µg/L na na na na na na 

Pyrene 0/39 0 nd nd 0.070 0.14 – 0.15 µg/L na na na na na na 

Total HPAH   0/39 0 nd nd 0.19 nc µg/L na na na na na na 

Total LPAH   0/39 0 nd nd 0.19 nc µg/L na na na na na na 

Carcinogenic PAHs - Mammal 0/39 0 nd nd 0.13 0.25 – 0.26 µg/L na na na na na na 

Total PAH   0/39 0 nd nd 0.19 nc µg/L na na na na na na 
Phthalates                           

Bis(2-ethylhexyl)phthalate 7/39 18 0.21  3.51  0.43 0.14 – 1.31 µg/L na na na na na na 

Butyl benzyl phthalate 0/39 0 nd nd 0.070 0.14 – 0.15 µg/L na na na na na na 

Diethyl phthalate 0/39 0 nd nd 0.12 0.24 µg/L na na na na na na 

Dimethyl phthalate 0/39 0 nd nd 0.047 0.094 – 0.097 µg/L na na na na na na 

Di-n-butyl phthalate 2/39 5 0.25  0.26  0.13 0.24 µg/L na na na na na na 

Di-n-octyl phthalate 0/39 0 nd nd 0.070 0.14 – 0.15 µg/L na na na na na na 
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LOCATION ID AND CHEMICAL 

DETECTION FREQUENCY CONCENTRATION CRITERIA COMPARISON TO WQS 

RATIO % 
MINIMUM 
DETECT 

MAXIMUM 
DETECT 

CALCULATED 
MEAN 

RL OR  
RANGE OF RLS UNIT 

CHRONIC 
WQS 

ACUTE 
WQS 

DETECT 
> CHRONIC 

AND ≤ACUTE 
DETECT 
> ACUTE 

NONDETECT 
> CHRONIC 

AND ≤ ACUTE 
NONDETEC
T > ACUTE 

Other SVOCs                           
1,2,4-Trichlorobenzene 0/39 0 nd nd 0.070 0.14 – 0.15 µg/L na na na na na na 

1,2-Dichlorobenzene 0/39 0 nd nd 0.070 0.14 – 0.15 µg/L na na na na na na 

1,2-Diphenylhydrazine 0/39 0 nd nd 0.24 0.47 – 0.49 µg/L na na na na na na 

1,3-Dichlorobenzene 0/39 0 nd nd 0.070 0.14 – 0.15 µg/L na na na na na na 

1,4-Dichlorobenzene 0/39 0 nd nd 0.070 0.14 – 0.15 µg/L na na na na na na 

2,4,5-Trichlorophenol 0/39 0 nd nd 0.47 0.94 – 0.97 µg/L na na na na na na 

2,4,6-Trichlorophenol 0/39 0 nd nd 0.47 0.94 – 0.97 µg/L na na na na na na 

2,4-Dichlorophenol 0/39 0 nd nd 0.12 0.24 µg/L na na na na na na 

2,4-Dimethylphenol 0/39 0 nd nd 0.12 0.24 µg/L na na na na na na 

2,4-Dinitrophenol 0/39 0 nd nd 0.24 0.47 – 0.49 µg/L na na na na na na 

2,4-Dinitrotoluene 0/39 0 nd nd 0.047 0.094 – 0.097 µg/L na na na na na na 

2,6-Dinitrotoluene 0/39 0 nd nd 0.047 0.094 – 0.097 µg/L na na na na na na 

2-Chlorophenol 0/39 0 nd nd 0.24 0.47 – 0.49 µg/L na na na na na na 

2-Methylphenol 0/39 0 nd nd 0.12 0.24 µg/L na na na na na na 

2-Nitroaniline 0/39 0 nd nd 0.47 0.94 – 0.97 µg/L na na na na na na 

2-Nitrophenol 0/39 0 nd nd 0.12 0.24 µg/L na na na na na na 

3,3'-Dichlorobenzidine 0/39 0 nd nd 0.12 0.24 µg/L na na na na na na 

3-Nitroaniline 0/39 0 nd nd 0.47 0.94 – 0.97 µg/L na na na na na na 

4,6-Dinitro-o-cresol 0/39 0 nd nd 0.24 0.47 – 0.49 µg/L na na na na na na 

4-Bromophenyl phenyl ether 0/39 0 nd nd 0.047 0.094 – 0.097 µg/L na na na na na na 

4-Chloro-3-methylphenol 0/39 0 nd nd 0.24 0.47 – 0.49 µg/L na na na na na na 

4-Chloroaniline 0/39 0 nd nd 0.24 0.47 – 0.49 µg/L na na na na na na 

4-Chlorophenyl phenyl ether 0/39 0 nd nd 0.070 0.14 – 0.15 µg/L na na na na na na 

4-Methylphenol 0/39 0 nd nd 0.12 0.24 µg/L na na na na na na 

4-Nitroaniline 0/39 0 nd nd 0.47 0.94 – 0.97 µg/L na na na na na na 

4-Nitrophenol 0/39 0 nd nd 0.24 0.47 – 0.49 µg/L na na na na na na 

Aniline 0/39 0 nd nd 0.24 0.47 – 0.49 µg/L na na na na na na 

Benzidine 0/39 0 nd nd 2.9 5.7 – 5.8 µg/L na na na na na na 

Benzoic acid 5/39 13 0.98  1.4  0.56 0.94 – 0.97 µg/L na na na na na na 

Benzyl alcohol 0/39 0 nd nd 0.12 0.24 µg/L na na na na na na 

bis(2-chloroethoxy)methane 0/39 0 nd nd 0.12 0.24 µg/L na na na na na na 

bis(2-chloroethyl)ether 0/39 0 nd nd 0.070 0.14 – 0.15 µg/L na na na na na na 

bis(2-chloroisopropyl)ether 0/39 0 nd nd 0.24 0.47 – 0.49 µg/L na na na na na na 

Caffeine 3/39 8 0.052  0.083  0.027 0.047 – 0.049 µg/L na na na na na na 
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LOCATION ID AND CHEMICAL 

DETECTION FREQUENCY CONCENTRATION CRITERIA COMPARISON TO WQS 

RATIO % 
MINIMUM 
DETECT 

MAXIMUM 
DETECT 

CALCULATED 
MEAN 

RL OR  
RANGE OF RLS UNIT 

CHRONIC 
WQS 

ACUTE 
WQS 

DETECT 
> CHRONIC 

AND ≤ACUTE 
DETECT 
> ACUTE 

NONDETECT 
> CHRONIC 

AND ≤ ACUTE 
NONDETEC
T > ACUTE 

Carbazole 0/39 0 nd nd 0.12 0.24 µg/L na na na na na na 

Coprostanol 0/39 0 nd nd 0.47 0.94 – 0.97 µg/L na na na na na na 

Hexachlorobenzene 0/39 0 nd nd 0.070 0.14 – 0.15 µg/L na na na na na na 

Hexachlorobutadiene 0/39 0 nd nd 0.12 0.24 µg/L na na na na na na 

Hexachlorocyclopentadiene 0/39 0 nd nd 0.12 0.24 µg/L na na na na na na 

Hexachloroethane 0/39 0 nd nd 0.12 0.24 µg/L na na na na na na 

Isophorone 0/39 0 nd nd 0.12 0.24 µg/L na na na na na na 

Nitrobenzene 0/39 0 nd nd 0.12 0.24 µg/L na na na na na na 

N-Nitrosodimethylamine 0/39 0 nd nd 0.47 0.94 – 0.97 µg/L na na na na na na 

N-Nitroso-di-n-propylamine 0/39 0 nd nd 0.12 0.24 µg/L na na na na na na 

N-Nitrosodiphenylamine 0/39 0 nd nd 0.12 0.24 µg/L na na na na na na 

Pentachlorophenol 0/39 0 nd nd 0.12 0.24 µg/L 7.9 13 0 0 0 0 

Phenol 0/39 0 nd nd 0.47 0.94 – 0.97 µg/L na na na na na na 
Conventional parameters                           

Total suspended solids 192/192 100 2.1  69.0  13 na mg/L na na na na na na 

Volatile suspended solids 131/132 99 0.62  5.5  2.1 0.50 mg/L na na na na na na 

Total dissolved solids 192/192 100 1.2  69.5  19 na mg/L na na na na na na 

Ammonia (total as nitrogen) 148/192 77 0.02  0.553  0.05 0.02 mg/L na na na na na na 

Chemical oxygen demand 6/6 100 50  690  240 na mg/L na na na na na na 

Dissolved oxygen-field 120/120 100 7.5  11.9  9.0 na mg/L na na na na na na 

Hardness 6/6 100 656  5,770  3,210 na mg/L 
CaCO3 na na na na na na 

Nitrite + nitrate (total as nitrogen) 132/132 100 0.118  0.616  0.334 na mg/L na na na na na na 

pH 192/192 100 6.92  8.20  7.6 na pH na na na na na na 

Specific Conductance 191/191 100 9.90  57,700  25,800 na umhos/cm na na na na na na 

Temperature 196/196 100 5.5  16  9.2 na °C na na na na na na 
LTKE03                           
Conventional parameters                           

Total Organic Carbon (TOC) 24/24 100 1.49  3.49  2 na mg/L na na na na na na 

Total suspended solids 24/24 100 1.3 J 7.2  3 na mg/L na na na na na na 

Total Suspended Solids (0.45um) 22/22 100 1.8 J 12.6  4 na mg/L na na na na na na 

Total dissolved solids 22/22 100 12,800  32,100  26,000 na mg/L na na na na na na 

Dissolved Organic Carbon 24/24 100 1.33  3.78  2.1 na mg/L na na na na na na 

Dissolved oxygen-field 22/22 100 4.4 J 9.7 J 7 na mg/L na na na na na na 

Dissolved oxygen 34/34 100 5.8  9.6  8 na mg/L na na na na na na 
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LOCATION ID AND CHEMICAL 

DETECTION FREQUENCY CONCENTRATION CRITERIA COMPARISON TO WQS 

RATIO % 
MINIMUM 
DETECT 

MAXIMUM 
DETECT 

CALCULATED 
MEAN 

RL OR  
RANGE OF RLS UNIT 

CHRONIC 
WQS 

ACUTE 
WQS 

DETECT 
> CHRONIC 

AND ≤ACUTE 
DETECT 
> ACUTE 

NONDETECT 
> CHRONIC 

AND ≤ ACUTE 
NONDETEC
T > ACUTE 

Salinity-field 22/22 100 12.855 J 30.574 J 25.780 na PSS na na na na na na 

Salinity 17/17 100 13.388  30.437  26.9 na PSS na na na na na na 

Temperature 24/24 100 8.2  15.8  10 na °C na na na na na na 
LTUM03                           
Conventional parameters                           

Total Organic Carbon (TOC) 24/24 100 1.79  6.2  2.8 na mg/L na na na na na na 

Total suspended solids 24/24 100 1.6 J 13.7  6 na mg/L na na na na na na 

Total Suspended Solids (0.45um) 22/22 100 2.4  16.7  7 na mg/L na na na na na na 

Total dissolved solids 22/22 100 1,100  31,300  10,000 na mg/L na na na na na na 

Dissolved Organic Carbon 24/24 100 1.67  7.72  3 na mg/L na na na na na na 

Dissolved oxygen-field 22/22 100 4.5 J 10.1 J 6 na mg/L na na na na na na 

Dissolved oxygen 34/34 100 5.4  10.4  8 na mg/L na na na na na na 

Salinity-field 22/22 100 1.8042 J 29.915 J 17.6 na PSS na na na na na na 

Salinity 13/13 100 5.8878  29.749  19.14 na PSS na na na na na na 

Temperature 24/24 100 4.9  15.5  11 na °C na na na na na na 
Norfolk                           
Metals and trace elements                           

Antimony (dissolved) 21/22 95 0.0095  0.025  0.017 0.010 µg/L na na na na na na 

Antimony (total) 35/56 62 0.010  0.030  0.011 0.0096 – 0.011 µg/L na na na na na na 

Arsenic (dissolved) 24/24 100 0.175  0.456  0.319 na µg/L 36 69 0 0 0 0 

Arsenic (total) 56/56 100 0.183  0.868  0.493 na µg/L na na na na na na 

Beryllium (dissolved) 0/24 0 nd nd 0.0074 0.013 – 0.016 µg/L na na na na na na 

Beryllium (total) 30/58 52 0.015  0.053  0.017 0.014 – 0.016 µg/L na na na na na na 

Cadmium (dissolved) 12/22 55 0.0072  0.021  0.0086 0.0067 – 0.0073 µg/L 9.3 42 0 0 0 0 

Cadmium (total) 49/56 88 0.0071  0.032  0.015 0.0068 – 0.0073 µg/L na na na na na na 

Chromium (dissolved) 24/24 100 0.14 J 0.423 J 0.27 na µg/L 50 1,100 0 0 0 0 

Chromium (total) 58/58 100 0.256 J 2.37 J 0.978 na µg/L na na na na na na 

Cobalt (dissolved) 21/21 100 0.0330  0.130  0.0594 na µg/L na na na na na na 

Cobalt (total) 49/49 100 0.123  1.33  0.399 na µg/L na na na na na na 

Copper (dissolved) 23/24 96 0.496 J 1.34 J 0.805 0.628 µg/L 3.1 4.8 0 0 0 0 

Copper (total) 58/58 100 0.728 J 4.24 J 2.09 na µg/L na na na na na na 

Lead (dissolved) 24/24 100 0.0611 J 0.343 J 0.149 na µg/L 8.1 210 0 0 0 0 

Lead (total) 58/58 100 0.143 J 2.81 J 0.778 na µg/L na na na na na na 

Mercury (dissolved) 6/6 100 0.00046  0.00071  0.00061 na µg/L 0.025 1.8 0 0 0 0 

Mercury (total) 6/8 75 0.00104  0.00689  0.027 0.20 µg/L na na na na na na 
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LOCATION ID AND CHEMICAL 
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> CHRONIC 

AND ≤ ACUTE 
NONDETEC
T > ACUTE 

Nickel (dissolved) 21/21 100 0.190 J 0.472 J 0.308 na µg/L 8.2 74 0 0 0 0 

Nickel (total) 55/55 100 0.434 J 2.91 J 1.12 na µg/L na na na na na na 

Selenium (dissolved) 0/22 0 nd nd 0.074 0.13 – 0.16 µg/L na na na na na na 

Selenium (total) 0/54 0 nd nd 0.075 0.14 – 0.16 µg/L na na na na na na 

Silver (dissolved) 0/24 0 nd nd 0.059 0.10 – 0.13 µg/L nv 1.9 na 0 na 0 

Silver (total) 0/58 0 nd nd 0.060 0.11 – 0.13 µg/L nv 1.9 na 0 na 0 

Thallium (dissolved) 0/24 0 nd nd 0.0025 0.0043 – 0.0052 µg/L na na na na na na 

Thallium (total) 17/58 29 0.0049  0.012 J 0.0040 0.0046 – 0.0053 µg/L na na na na na na 

Vanadium (dissolved) 18/18 100 0.141  0.400  0.282 na µg/L na na na na na na 

Vanadium (Total) 46/46 100 0.315  3.57  1.51 na µg/L na na na na na na 

Zinc (dissolved) 22/22 100 0.881 J 5.24 J 2.39 na µg/L 81 90 0 0 0 0 

Zinc (total) 56/56 100 0.979 J 9.04 J 4.18 na µg/L na na na na na na 

PAHs                           
2-Chloronaphthalene 0/13 0 nd nd 0.073 0.14 – 0.17 µg/L na na na na na na 

2-Methylnaphthalene 0/13 0 nd nd 0.20 0.38 – 0.45 µg/L na na na na na na 

Acenaphthene 0/13 0 nd nd 0.049 0.094 – 0.11 µg/L na na na na na na 

Acenaphthylene 0/13 0 nd nd 0.073 0.14 – 0.17 µg/L na na na na na na 

Anthracene 0/13 0 nd nd 0.073 0.14 – 0.17 µg/L na na na na na na 

Benzo(a)anthracene 0/13 0 nd nd 0.073 0.14 – 0.17 µg/L na na na na na na 

Benzo(a)pyrene 0/13 0 nd nd 0.12 0.24 – 0.28 µg/L na na na na na na 

Benzo(b)fluoranthene 0/13 0 nd nd 0.20 0.38 – 0.45 µg/L na na na na na na 

Benzo(g,h,i)perylene 0/13 0 nd nd 0.12 0.24 – 0.28 µg/L na na na na na na 

Benzo(k)fluoranthene 0/13 0 nd nd 0.20 0.38 – 0.45 µg/L na na na na na na 

Benzofluoranthenes (total-calc'd) 0/13 0 nd nd 0.20 nc µg/L na na na na na na 

Chrysene 0/13 0 nd nd 0.073 0.14 – 0.17 µg/L na na na na na na 

Dibenzo(a,h)anthracene 0/13 0 nd nd 0.20 0.38 – 0.45 µg/L na na na na na na 

Dibenzofuran 0/13 0 nd nd 0.12 0.24 – 0.28 µg/L na na na na na na 

Fluoranthene 0/13 0 nd nd 0.073 0.14 – 0.17 µg/L na na na na na na 

Fluorene 0/13 0 nd nd 0.073 0.14 – 0.17 µg/L na na na na na na 

Indeno(1,2,3-cd)pyrene 0/13 0 nd nd 0.12 0.24 – 0.28 µg/L na na na na na na 

Naphthalene 0/13 0 nd nd 0.20 0.38 – 0.45 µg/L na na na na na na 

Phenanthrene 0/13 0 nd nd 0.073 0.14 – 0.17 µg/L na na na na na na 

Pyrene 0/13 0 nd nd 0.073 0.14 – 0.17 µg/L na na na na na na 

Total HPAH   0/13 0 nd nd 0.20 nc µg/L na na na na na na 

Total LPAH   0/13 0 nd nd 0.20 nc µg/L na na na na na na 
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T > ACUTE 

Carcinogenic PAHs - Mammal 0/13 0 nd nd 0.13 0.25 – 0.30 µg/L na na na na na na 

Total PAH   0/13 0 nd nd 0.20 nc µg/L na na na na na na 

Phthalates                           
Bis(2-ethylhexyl)phthalate 4/13 31 0.14  0.253  0.18 0.15 – 0.859 µg/L na na na na na na 

Butyl benzyl phthalate 0/13 0 nd nd 0.073 0.14 – 0.17 µg/L na na na na na na 

Diethyl phthalate 0/13 0 nd nd 0.12 0.24 – 0.28 µg/L na na na na na na 

Dimethyl phthalate 0/13 0 nd nd 0.049 0.094 – 0.11 µg/L na na na na na na 

Di-n-butyl phthalate 5/13 38 0.39  1.2  0.41 0.24 – 0.46 µg/L na na na na na na 

Di-n-octyl phthalate 0/13 0 nd nd 0.073 0.14 – 0.17 µg/L na na na na na na 
Other SVOCs                           

1,2,4-Trichlorobenzene 0/13 0 nd nd 0.073 0.14 – 0.17 µg/L na na na na na na 

1,2-Dichlorobenzene 0/13 0 nd nd 0.073 0.14 – 0.17 µg/L na na na na na na 

1,2-Diphenylhydrazine 0/13 0 nd nd 0.25 0.47 – 0.56 µg/L na na na na na na 

1,3-Dichlorobenzene 0/13 0 nd nd 0.073 0.14 – 0.17 µg/L na na na na na na 

1,4-Dichlorobenzene 0/13 0 nd nd 0.073 0.14 – 0.17 µg/L na na na na na na 

2,4,5-Trichlorophenol 0/13 0 nd nd 0.49 0.94 – 1.1 µg/L na na na na na na 

2,4,6-Trichlorophenol 0/13 0 nd nd 0.49 0.94 – 1.1 µg/L na na na na na na 

2,4-Dichlorophenol 0/13 0 nd nd 0.12 0.24 – 0.28 µg/L na na na na na na 

2,4-Dimethylphenol 0/13 0 nd nd 0.12 0.24 – 0.28 µg/L na na na na na na 

2,4-Dinitrophenol 0/13 0 nd nd 0.25 0.47 – 0.56 µg/L na na na na na na 

2,4-Dinitrotoluene 0/13 0 nd nd 0.049 0.094 – 0.11 µg/L na na na na na na 

2,6-Dinitrotoluene 0/13 0 nd nd 0.049 0.094 – 0.11 µg/L na na na na na na 

2-Chlorophenol 0/13 0 nd nd 0.25 0.47 – 0.56 µg/L na na na na na na 

2-Methylphenol 0/13 0 nd nd 0.12 0.24 – 0.28 µg/L na na na na na na 

2-Nitroaniline 0/13 0 nd nd 0.49 0.94 – 1.1 µg/L na na na na na na 

2-Nitrophenol 0/13 0 nd nd 0.12 0.24 – 0.28 µg/L na na na na na na 

3,3'-Dichlorobenzidine 0/13 0 nd nd 0.12 0.24 – 0.28 µg/L na na na na na na 

3-Nitroaniline 0/13 0 nd nd 0.49 0.94 – 1.1 µg/L na na na na na na 

4,6-Dinitro-o-cresol 0/13 0 nd nd 0.25 0.47 – 0.56 µg/L na na na na na na 

4-Bromophenyl phenyl ether 0/13 0 nd nd 0.049 0.094 – 0.11 µg/L na na na na na na 

4-Chloro-3-methylphenol 0/13 0 nd nd 0.25 0.47 – 0.56 µg/L na na na na na na 

4-Chloroaniline 0/13 0 nd nd 0.25 0.47 – 0.56 µg/L na na na na na na 

4-Chlorophenyl phenyl ether 0/13 0 nd nd 0.073 0.14 – 0.17 µg/L na na na na na na 

4-Methylphenol 0/13 0 nd nd 0.12 0.24 – 0.28 µg/L na na na na na na 

4-Nitroaniline 0/13 0 nd nd 0.49 0.94 – 1.1 µg/L na na na na na na 
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> CHRONIC 

AND ≤ ACUTE 
NONDETEC
T > ACUTE 

4-Nitrophenol 0/13 0 nd nd 0.25 0.47 – 0.56 µg/L na na na na na na 

Aniline 0/13 0 nd nd 0.25 0.47 – 0.56 µg/L na na na na na na 

Benzidine 0/13 0 nd nd 2.9 5.7 – 6.7 µg/L na na na na na na 

Benzoic acid 0/13 0 nd nd 0.49 0.94 – 1.1 µg/L na na na na na na 

Benzyl alcohol 0/13 0 nd nd 0.12 0.24 – 0.28 µg/L na na na na na na 

bis(2-chloroethoxy)methane 0/13 0 nd nd 0.12 0.24 – 0.28 µg/L na na na na na na 

bis(2-chloroethyl)ether 0/13 0 nd nd 0.073 0.14 – 0.17 µg/L na na na na na na 

bis(2-chloroisopropyl)ether 0/13 0 nd nd 0.25 0.47 – 0.56 µg/L na na na na na na 

Caffeine 0/13 0 nd nd 0.025 0.047 – 0.056 µg/L na na na na na na 

Carbazole 0/13 0 nd nd 0.12 0.24 – 0.28 µg/L na na na na na na 

Coprostanol 0/13 0 nd nd 0.49 0.94 – 1.1 µg/L na na na na na na 

Hexachlorobenzene 0/13 0 nd nd 0.073 0.14 – 0.17 µg/L na na na na na na 

Hexachlorobutadiene 0/13 0 nd nd 0.12 0.24 – 0.28 µg/L na na na na na na 

Hexachlorocyclopentadiene 0/13 0 nd nd 0.12 0.24 – 0.28 µg/L na na na na na na 

Hexachloroethane 0/13 0 nd nd 0.12 0.24 – 0.28 µg/L na na na na na na 

Isophorone 0/13 0 nd nd 0.12 0.24 – 0.28 µg/L na na na na na na 

Nitrobenzene 0/13 0 nd nd 0.12 0.24 – 0.28 µg/L na na na na na na 

N-Nitrosodimethylamine 0/13 0 nd nd 0.49 0.94 – 1.1 µg/L na na na na na na 

N-Nitroso-di-n-propylamine 0/13 0 nd nd 0.12 0.24 – 0.28 µg/L na na na na na na 

N-Nitrosodiphenylamine 0/13 0 nd nd 0.12 0.24 – 0.28 µg/L na na na na na na 

Pentachlorophenol 0/13 0 nd nd 0.12 0.24 – 0.28 µg/L 7.9 13 0 0 0 0 

Phenol 0/13 0 nd nd 0.49 0.94 – 1.1 µg/L na na na na na na 

Conventional parameters                           
Total suspended solids 66/66 100 3.5  70.2  24 na mg/L na na na na na na 

Volatile suspended solids 45/46 98 0.63  6.2  2.7 0.50 mg/L na na na na na na 

Total dissolved solids 66/66 100 3.4  70.0  25 na mg/L na na na na na na 

Ammonia (total as nitrogen) 62/66 94 0.024  0.160  0.06 0.02 mg/L na na na na na na 

Chemical oxygen demand 32/66 48 3.0  48  5.8 3.0 mg/L na na na na na na 

Dissolved oxygen 46/46 100 9.0  12.2  11 na mg/L na na na na na na 

Hardness 66/66 100 19.0  316  56.4 na mg/L 
CaCO3 

na na na na na na 

Nitrite + nitrate (total as nitrogen) 46/46 100 0.129  0.634  0.344 na mg/L na na na na na na 

pH 66/66 100 6.36  7.70  7.1 na pH na na na na na na 

Specific Conductance 68/68 100 27.5  3,200  344 na umhos/cm na na na na na na 

Temperature 70/70 100 4.3  17  8.8 na °C na na na na na na 
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Southwest Michigan                           
Metals and trace elements                           

Antimony (dissolved) 65/66 98 0.010  0.103  0.048 0.010 µg/L na na na na na na 

Antimony (total) 138/161 86 0.0098  0.113  0.032 0.0095 – 0.010 µg/L na na na na na na 

Arsenic (dissolved) 72/72 100 0.224  1.42  0.806 na µg/L 36 69 0 0 0 0 

Arsenic (total) 167/167 100 0.282  1.57  0.880 na µg/L na na na na na na 

Beryllium (dissolved) 0/63 0 nd nd 0.0075 0.012 – 0.016 µg/L na na na na na na 

Beryllium (total) 35/158 22 0.015  0.037  0.011 0.013 – 0.016 µg/L na na na na na na 

Cadmium (dissolved) 72/72 100 0.0079  0.0795  0.043 na µg/L 9.3 42 0 0 0 0 

Cadmium (total) 171/173 99 0.0076  0.391  0.043 0.0067 – 0.0068 µg/L na na na na na na 

Chromium (dissolved) 56/56 100 0.10 J 0.453 J 0.30 na µg/L 50 1,100 0 0 0 0 

Chromium (total) 157/157 100 0.277 J 2.32 J 0.679 na µg/L na na na na na na 

Cobalt (dissolved) 72/72 100 0.019  0.163  0.060 na µg/L na na na na na na 

Cobalt (total) 155/155 100 0.0311  0.772  0.232 na µg/L na na na na na na 

Copper (dissolved) 64/66 97 0.370 J 1.89 J 0.663 0.354 – 0.368 µg/L 3.1 4.8 0 0 0 0 

Copper (total) 166/167 99 0.474 J 4.03 J 1.48 0.643 µg/L na na na na na na 

Lead (dissolved) 66/66 100 0.0077 J 0.198 J 0.043 na µg/L 8.1 210 0 0 0 0 

Lead (total) 167/167 100 0.0570 J 1.57 J 0.398 na µg/L na na na na na na 

Mercury (total) 0/6 0 nd nd 0.10 0.20 µg/L na na na na na na 

Nickel (dissolved) 54/60 90 0.259 J 1.50 J 0.385 0.118 – 0.306 µg/L 8.2 74 0 0 0 0 

Nickel (total) 137/143 96 0.328 J 2.88 J 0.764 0.291 – 0.575 µg/L na na na na na na 

Selenium (dissolved) 0/66 0 nd nd 0.074 0.12 – 0.16 µg/L na na na na na na 

Selenium (total) 0/155 0 nd nd 0.074 0.13 – 0.16 µg/L na na na na na na 

Silver (dissolved) 0/72 0 nd nd 0.059 0.097 – 0.13 µg/L nv 1.9 na 0 na 0 

Silver (total) 0/173 0 nd nd 0.060 0.10 – 0.13 µg/L nv 1.9 na 0 na 0 

Thallium (dissolved) 38/72 53 0.0079  0.011  0.0064 0.0046 – 0.0052 µg/L na na na na na na 

Thallium (total) 102/173 59 0.0050  0.015  0.0065 0.0043 – 0.0052 µg/L na na na na na na 

Vanadium (dissolved) 42/42 100 0.370  1.56  0.944 na µg/L na na na na na na 

Vanadium (Total) 125/125 100 0.220  3.99  1.35 na µg/L na na na na na na 

Zinc (dissolved) 72/72 100 0.825 J 4.09 J 1.88 na µg/L 81 90 0 0 0 0 

Zinc (total) 173/173 100 1.08 J 6.62 J 2.84 na µg/L na na na na na na 
PAHs                           

2-Chloronaphthalene 0/42 0 nd nd 0.070 0.14 – 0.15 µg/L na na na na na na 

2-Methylnaphthalene 0/42 0 nd nd 0.19 0.38 – 0.39 µg/L na na na na na na 

Acenaphthene 0/42 0 nd nd 0.047 0.094 – 0.097 µg/L na na na na na na 
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AND ≤ ACUTE 
NONDETEC
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Acenaphthylene 0/42 0 nd nd 0.070 0.14 – 0.15 µg/L na na na na na na 

Anthracene 0/42 0 nd nd 0.070 0.14 – 0.15 µg/L na na na na na na 

Benzo(a)anthracene 0/42 0 nd nd 0.070 0.14 – 0.15 µg/L na na na na na na 

Benzo(a)pyrene 0/42 0 nd nd 0.12 0.24 µg/L na na na na na na 

Benzo(b)fluoranthene 0/42 0 nd nd 0.19 0.38 – 0.39 µg/L na na na na na na 

Benzo(g,h,i)perylene 0/42 0 nd nd 0.12 0.24 µg/L na na na na na na 

Benzo(k)fluoranthene 0/42 0 nd nd 0.19 0.38 – 0.39 µg/L na na na na na na 

Benzofluoranthenes (total-calc'd) 0/42 0 nd nd 0.19 nc µg/L na na na na na na 

Chrysene 0/42 0 nd nd 0.070 0.14 – 0.15 µg/L na na na na na na 

Dibenzo(a,h)anthracene 0/42 0 nd nd 0.19 0.38 – 0.39 µg/L na na na na na na 

Dibenzofuran 0/42 0 nd nd 0.12 0.24 µg/L na na na na na na 

Fluoranthene 0/42 0 nd nd 0.070 0.14 – 0.15 µg/L na na na na na na 

Fluorene 0/42 0 nd nd 0.070 0.14 – 0.15 µg/L na na na na na na 

Indeno(1,2,3-cd)pyrene 0/42 0 nd nd 0.12 0.24 µg/L na na na na na na 

Naphthalene 0/42 0 nd nd 0.19 0.38 – 0.39 µg/L na na na na na na 

Phenanthrene 0/42 0 nd nd 0.070 0.14 – 0.15 µg/L na na na na na na 

Pyrene 0/42 0 nd nd 0.070 0.14 – 0.15 µg/L na na na na na na 

Total HPAH   0/42 0 nd nd 0.19 nc µg/L na na na na na na 

Total LPAH   0/42 0 nd nd 0.19 nc µg/L na na na na na na 

Carcinogenic PAHs - Mammal 0/42 0 nd nd 0.13 0.25 – 0.26 µg/L na na na na na na 

Total PAH   0/42 0 nd nd 0.19 nc µg/L na na na na na na 
Phthalates                           
Bis(2-ethylhexyl)phthalate 8/42 19 0.302  23.8  0.86 0.14 – 0.667 µg/L na na na na na na 

Butyl benzyl phthalate 0/42 0 nd nd 0.070 0.14 – 0.15 µg/L na na na na na na 

Diethyl phthalate 0/42 0 nd nd 0.12 0.24 µg/L na na na na na na 

Dimethyl phthalate 0/42 0 nd nd 0.047 0.094 – 0.097 µg/L na na na na na na 

Di-n-butyl phthalate 2/42 5 0.27  0.483  0.13 0.24 µg/L na na na na na na 

Di-n-octyl phthalate 0/42 0 nd nd 0.070 0.14 – 0.15 µg/L na na na na na na 

Other SVOCs                           
1,2,4-Trichlorobenzene 0/42 0 nd nd 0.070 0.14 – 0.15 µg/L na na na na na na 

1,2-Dichlorobenzene 0/42 0 nd nd 0.070 0.14 – 0.15 µg/L na na na na na na 

1,2-Diphenylhydrazine 0/42 0 nd nd 0.24 0.47 – 0.49 µg/L na na na na na na 

1,3-Dichlorobenzene 0/42 0 nd nd 0.070 0.14 – 0.15 µg/L na na na na na na 

1,4-Dichlorobenzene 0/42 0 nd nd 0.070 0.14 – 0.15 µg/L na na na na na na 

2,4,5-Trichlorophenol 0/42 0 nd nd 0.47 0.94 – 0.97 µg/L na na na na na na 
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2,4,6-Trichlorophenol 0/42 0 nd nd 0.47 0.94 – 0.97 µg/L na na na na na na 

2,4-Dichlorophenol 0/42 0 nd nd 0.12 0.24 µg/L na na na na na na 

2,4-Dimethylphenol 0/42 0 nd nd 0.12 0.24 µg/L na na na na na na 

2,4-Dinitrophenol 0/42 0 nd nd 0.24 0.47 – 0.49 µg/L na na na na na na 

2,4-Dinitrotoluene 0/42 0 nd nd 0.047 0.094 – 0.097 µg/L na na na na na na 

2,6-Dinitrotoluene 0/42 0 nd nd 0.047 0.094 – 0.097 µg/L na na na na na na 

2-Chlorophenol 0/42 0 nd nd 0.24 0.47 – 0.49 µg/L na na na na na na 

2-Methylphenol 0/42 0 nd nd 0.12 0.24 µg/L na na na na na na 

2-Nitroaniline 0/42 0 nd nd 0.47 0.94 – 0.97 µg/L na na na na na na 

2-Nitrophenol 0/42 0 nd nd 0.12 0.24 µg/L na na na na na na 

3,3'-Dichlorobenzidine 0/42 0 nd nd 0.12 0.24 µg/L na na na na na na 

3-Nitroaniline 0/42 0 nd nd 0.47 0.94 – 0.97 µg/L na na na na na na 

4,6-Dinitro-o-cresol 0/42 0 nd nd 0.24 0.47 – 0.49 µg/L na na na na na na 

4-Bromophenyl phenyl ether 0/42 0 nd nd 0.047 0.094 – 0.097 µg/L na na na na na na 

4-Chloro-3-methylphenol 0/42 0 nd nd 0.24 0.47 – 0.49 µg/L na na na na na na 

4-Chloroaniline 0/42 0 nd nd 0.24 0.47 – 0.49 µg/L na na na na na na 

4-Chlorophenyl phenyl ether 0/42 0 nd nd 0.070 0.14 – 0.15 µg/L na na na na na na 

4-Methylphenol 0/42 0 nd nd 0.12 0.24 µg/L na na na na na na 

4-Nitroaniline 0/42 0 nd nd 0.47 0.94 – 0.97 µg/L na na na na na na 

4-Nitrophenol 0/42 0 nd nd 0.24 0.47 – 0.49 µg/L na na na na na na 

Aniline 0/42 0 nd nd 0.24 0.47 – 0.49 µg/L na na na na na na 

Benzidine 0/42 0 nd nd 2.9 5.7 – 5.8 µg/L na na na na na na 

Benzoic acid 3/42 7 1.1  1.5  0.53 0.94 – 0.97 µg/L na na na na na na 

Benzyl alcohol 0/42 0 nd nd 0.12 0.24 µg/L na na na na na na 

bis(2-chloroethoxy)methane 0/42 0 nd nd 0.12 0.24 µg/L na na na na na na 

bis(2-chloroethyl)ether 0/42 0 nd nd 0.070 0.14 – 0.15 µg/L na na na na na na 

bis(2-chloroisopropyl)ether 0/42 0 nd nd 0.24 0.47 – 0.49 µg/L na na na na na na 

Caffeine 0/42 0 nd nd 0.024 0.047 – 0.049 µg/L na na na na na na 

Carbazole 0/42 0 nd nd 0.12 0.24 µg/L na na na na na na 

Coprostanol 0/42 0 nd nd 0.47 0.94 – 0.97 µg/L na na na na na na 

Hexachlorobenzene 0/42 0 nd nd 0.070 0.14 – 0.15 µg/L na na na na na na 

Hexachlorobutadiene 0/42 0 nd nd 0.12 0.24 µg/L na na na na na na 

Hexachlorocyclopentadiene 0/42 0 nd nd 0.12 0.24 µg/L na na na na na na 

Hexachloroethane 0/42 0 nd nd 0.12 0.24 µg/L na na na na na na 

Isophorone 0/42 0 nd nd 0.12 0.24 µg/L na na na na na na 
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LOCATION ID AND CHEMICAL 

DETECTION FREQUENCY CONCENTRATION CRITERIA COMPARISON TO WQS 

RATIO % 
MINIMUM 
DETECT 

MAXIMUM 
DETECT 

CALCULATED 
MEAN 

RL OR  
RANGE OF RLS UNIT 

CHRONIC 
WQS 

ACUTE 
WQS 

DETECT 
> CHRONIC 

AND ≤ACUTE 
DETECT 
> ACUTE 

NONDETECT 
> CHRONIC 

AND ≤ ACUTE 
NONDETEC
T > ACUTE 

Nitrobenzene 0/42 0 nd nd 0.12 0.24 µg/L na na na na na na 

N-Nitrosodimethylamine 0/42 0 nd nd 0.47 0.94 – 0.97 µg/L na na na na na na 

N-Nitroso-di-n-propylamine 0/42 0 nd nd 0.12 0.24 µg/L na na na na na na 

N-Nitrosodiphenylamine 0/42 0 nd nd 0.12 0.24 µg/L na na na na na na 

Pentachlorophenol 0/42 0 nd nd 0.12 0.24 µg/L 7.9 13 0 0 0 0 

Phenol 1/42 2 2.01  2.01  0.51 0.94 – 0.97 µg/L na na na na na na 

Conventional parameters                           
Total suspended solids 192/192 100 2.2  59.8  15 na mg/L na na na na na na 

Volatile suspended solids 132/132 100 0.54  7.3  2.3 na mg/L na na na na na na 

Total dissolved solids 192/192 100 3.0  64.0  20 na mg/L na na na na na na 

Ammonia (total as nitrogen) 165/192 86 0.02  0.136  0.05 0.02 mg/L na na na na na na 

Chemical oxygen demand 6/6 100 76  790  330 na mg/L na na na na na na 

Dissolved oxygen-field 120/120 100 7.2  12.0  9.0 na mg/L na na na na na na 

Hardness 6/6 100 292  5,190  3,280 na mg/L 
CaCO3 

na na na na na na 

Nitrite + nitrate (total as nitrogen) 132/132 100 0.127  0.625  0.329 na mg/L na na na na na na 

pH 192/192 100 7.08  8.10  7.6 na pH na na na na na na 

Specific Conductance 186/186 100 5.27  56,700  20,800 na µmhos/cm na na na na na na 

Temperature 192/192 100 5.2  13  8.9 na °C na na na na na na 
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Table E.6.4-2. Summary statistics for PCB congeners in surface water collected from RM 0.0 and 3.3 

CHEMICAL 

DETECTION FREQUENCY CONCENTRATION 

RATIO % 
MINIMUM 
DETECT 

MAXIMUM 
DETECT 

CALCULATED 
MEAN 

RL OR RANGE 
OF RLS UNIT 

PCB-001 4/16 25 1.03  2.05  1.07 1.37  –  2.86 pg/L 
PCB-002 2/16 13 1.10  1.47  0.785 0.728  –  2.47 pg/L 
PCB-003 1/16 6 2.66  2.66  1.25 0.930  –  3.71 pg/L 
PCB-004 6/16 38 3.13  28.7  7.39 2.88  –  21.2 pg/L 
PCB-005 0/16 0 nd nd nd 1.11  –  4.21 pg/L 
PCB-006 1/16 6 1.22  1.22  1.31 1.13  –  4.70 pg/L 
PCB-007 1/16 6 4.82  4.82  2.18 2.49  –  9.51 pg/L 
PCB-008 1/16 6 6.51  6.51  3.33 2.35  –  16.2 pg/L 
PCB-009 0/16 0 nd nd nd 0.983 – 3.80 pg/L 
PCB-010 0/16 0 nd nd nd 1.01 – 3.80 pg/L 
PCB-011 1/16 6 9.32  9.32  3.19 1.65 – 14.4 pg/L 
PCB-012 0/16 0 nd nd nd 1.12 – 4.12 pg/L 
PCB-013 0/16 0 C12 C12 nc na pg/L 
PCB-014 0/16 0 nd nd nd 1.07 – 3.90 pg/L 
PCB-015 1/16 6 9.81  9.81  3.66 1.93 – 15.9 pg/L 
PCB-016 7/16 44 2.82  16.2  6.26 1.18 – 11.9 pg/L 
PCB-017 8/16 50 3.03  24.6  8.85 1.22 – 13.7 pg/L 
PCB-018 8/16 50 27.3 C 48.6 C 19.6 3.32 – 16.8 pg/L 
PCB-019 14/16 88 1.04  16.7  7.20 0.666 – 2.72 pg/L 
PCB-020 8/16 50 31.5 C 74.0 C 26.8 3.94 – 21.2 pg/L 
PCB-021 2/16 13 17.2 C 22.0 C 5.09 2.01 – 13.9 pg/L 
PCB-022 5/16 31 11.3  18.5  6.21 1.43 – 10.4 pg/L 
PCB-023 0/16 0 nd nd nd 0.464 – 1.05 pg/L 
PCB-024 3/16 19 0.493  0.844  0.328 0.466 – 0.729 pg/L 
PCB-025 13/16 81 1.17  17.4  5.18 0.495 – 1.34 pg/L 
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CHEMICAL 

DETECTION FREQUENCY CONCENTRATION 

RATIO % 
MINIMUM 
DETECT 

MAXIMUM 
DETECT 

CALCULATED 
MEAN 

RL OR RANGE 
OF RLS UNIT 

PCB-026 12/16 75 0.747 C 39.4 C 11.0 1.75 – 6.0 pg/L 
PCB-027 11/16 69 1.23  10.3  4.53 0.495 – 5.22 pg/L 
PCB-028 8/16 50 C20 C20 nc na pg/L 
PCB-029 12/16 75 C26 C26 nc na pg/L 
PCB-030 8/16 50 C18 C18 nc na pg/L 
PCB-031 8/16 50 25.2  55.3  19.9 3.37 – 12.8 pg/L 
PCB-032 8/16 50 10.2  20.0  7.71 0.624 – 5.90 pg/L 
PCB-033 2/16 13 C21 C21 nc na pg/L 
PCB-034 2/16 13 0.548  0.841  0.349 0.464 – 1.04 pg/L 
PCB-035 1/16 6 1.29  1.29  0.392 0.464 – 1.15 pg/L 
PCB-036 0/16 0 nd nd nd 0.464 – 1.03 pg/L 
PCB-037 4/16 25 8.38  14.4  4.71 1.69 – 8.17 pg/L 
PCB-038 0/16 0 nd nd nd 0.464 – 1.04 pg/L 
PCB-039 1/16 6 0.554  0.554  0.305 0.464 – 0.999 pg/L 
PCB-040 11/16 69 1.76 C 44.9 C 17.3 8.08 – 14.0 pg/L 
PCB-041 11/16 69 C40 C40 nc na pg/L 
PCB-042 13/16 81 0.994  24.2  8.80 3.10 – 8.15 pg/L 
PCB-043 3/16 19 0.726  2.53  0.741 0.469 – 3.07 pg/L 
PCB-044 8/16 50 40.0 C 93.4 C 33.6 4.23 – 22.1 pg/L 
PCB-045 9/16 56 3.43 C 18.1 C 7.61 0.807 – 8.21 pg/L 
PCB-046 9/16 56 2.80  6.48  2.65 0.489 – 4.03 pg/L 
PCB-047 8/16 50 C44 C44 nc na pg/L 
PCB-048 10/16 63 1.34  11.7  4.71 0.737 – 6.49 pg/L 
PCB-049 9/16 56 17.3 C 82.4 C 26.7 2.81 – 16.5 pg/L 
PCB-050 8/16 50 9.29 C 19.9 C 8.18 0.807 – 10.5 pg/L 
PCB-051 9/16 56 C45 C45 nc na pg/L 
PCB-052 8/16 50 55.9  166  51.7 7.96 – 39.2 pg/L 
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CHEMICAL 

DETECTION FREQUENCY CONCENTRATION 

RATIO % 
MINIMUM 
DETECT 

MAXIMUM 
DETECT 

CALCULATED 
MEAN 

RL OR RANGE 
OF RLS UNIT 

PCB-053 8/16 50 C50 C50 nc na pg/L 
PCB-054 2/16 13 0.596  0.989  0.333 0.441 – 1.25 pg/L 
PCB-055 4/16 25 1.04  3.05  0.724 0.469 – 1.72 pg/L 
PCB-056 9/16 56 7.16  32.9  11.8 2.13 – 9.51 pg/L 
PCB-057 2/16 13 0.533  0.811  0.397 0.464 – 1.49 pg/L 
PCB-058 0/16 0 nd nd nd 0.464 – 1.56 pg/L 
PCB-059 8/16 50 1.85 C 9.76 C 3.03 0.495 – 5.99 pg/L 
PCB-060 13/16 81 0.864  12.5  4.77 1.72 – 4.53 pg/L 
PCB-061 8/16 50 39.3 C 109 C 38.2 9.19 – 22.7 pg/L 
PCB-062 8/16 50 C59 C59 nc na pg/L 
PCB-063 6/16 38 0.743  2.53  0.888 0.469 – 1.82 pg/L 
PCB-064 8/16 50 12.7  29.2  10.9 1.66 – 9.72 pg/L 
PCB-065 8/16 50 C44 C44 nc na pg/L 
PCB-066 11/16 69 13.2  71.8  25.2 3.60 – 13.4 pg/L 
PCB-067 5/16 31 1.14  1.88  0.774 0.489 – 2.46 pg/L 
PCB-068 7/16 44 0.750  2.68  1.07 0.491 – 1.39 pg/L 
PCB-069 9/16 56 C49 C49 nc na pg/L 
PCB-070 8/16 50 C61 C61 nc na pg/L 
PCB-071 11/16 69 C40 C40 nc na pg/L 
PCB-072 5/16 31 0.583  2.89  0.713 0.469 – 1.44 pg/L 
PCB-073 2/16 13 0.683  0.823  0.317 0.464 – 0.896 pg/L 
PCB-074 8/16 50 C61 C61 nc na pg/L 
PCB-075 8/16 50 C59 C59 nc na pg/L 
PCB-076 8/16 50 C61 C61 nc na pg/L 
PCB-077 9/16 56 2.19  5.30  2.40 0.912 – 3.09 pg/L 
PCB-078 0/16 0 nd nd nd 0.464 – 1.67 pg/L 
PCB-079 5/16 31 0.510  1.80  0.575 0.489 – 1.38 pg/L 
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CHEMICAL 

DETECTION FREQUENCY CONCENTRATION 

RATIO % 
MINIMUM 
DETECT 

MAXIMUM 
DETECT 

CALCULATED 
MEAN 

RL OR RANGE 
OF RLS UNIT 

PCB-080 0/16 0 nd nd nd 0.464 – 1.45 pg/L 
PCB-081 1/16 6 0.884  0.884  0.393 0.464 – 1.67 pg/L 
PCB-082 11/15 73 2.09  14.9  5.70 0.495 – 6.79 pg/L 
PCB-083 15/15 100 5.96 C 84.2 C 35.0 na pg/L 
PCB-084 14/15 93 3.51  43.3  17.6 2.40 pg/L 
PCB-085 8/15 53 6.78 C 20.9 C 7.27 1.84 – 9.49 pg/L 
PCB-086 11/15 73 20.4 C 85.1 C 34.1 9.15 – 17.0 pg/L 
PCB-087 11/15 73 C86 C86 nc na pg/L 
PCB-088 12/15 80 2.10 C 25.5 C 9.48 1.34 – 13.7 pg/L 
PCB-089 5/15 33 0.529  1.27  0.570 0.466 – 3.13 pg/L 
PCB-090 14/15 93 13.9 C 147 C 55.3 11.8 pg/L 
PCB-091 12/15 80 C88 C88 nc na pg/L 
PCB-092 12/15 80 2.16  33.0  11.6 4.91 – 10.7 pg/L 
PCB-093 14/15 93 13.6 C 149 C 62.3 8.25 pg/L 
PCB-094 0/15 0 nd nd nd 0.467 – 3.09 pg/L 
PCB-095 14/15 93 C93 C93 nc na pg/L 
PCB-096 4/15 27 0.515  0.788  0.386 0.466 – 1.36 pg/L 
PCB-097 11/15 73 C86 C86 nc na pg/L 
PCB-098 14/15 93 C93 C93 nc na pg/L 
PCB-099 15/15 100 C83 C83 nc na pg/L 
PCB-100 14/15 93 C93 C93 nc na pg/L 
PCB-101 14/15 93 C90 C90 nc na pg/L 
PCB-102 14/15 93 C93 C93 nc na pg/L 
PCB-103 5/15 33 1.16  2.75  0.850 0.466 – 1.47 pg/L 
PCB-104 0/15 0 nd nd nd 0.450 – 2.36 pg/L 
PCB-105 8/15 53 13.3  33.4  12.9 3.74 – 14.0 pg/L 
PCB-106 0/15 0 nd nd nd 0.466 – 3.77 pg/L 
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CHEMICAL 

DETECTION FREQUENCY CONCENTRATION 

RATIO % 
MINIMUM 
DETECT 

MAXIMUM 
DETECT 

CALCULATED 
MEAN 

RL OR RANGE 
OF RLS UNIT 

PCB-107 9/15 60 0.682 C 4.71 C 1.40 0.489 – 2.50 pg/L 
PCB-108 11/15 73 C86 C86 nc na pg/L 
PCB-109 7/15 47 1.14  10.3  2.75 0.489 – 5.11 pg/L 
PCB-110 13/15 87 26.4 C 166 C 64.4 13.3 – 14.9 pg/L 
PCB-111 0/15 0 nd nd nd 0.464 – 2.08 pg/L 
PCB-112 1/15 7 0.856  0.856  0.353 0.464 – 2.11 pg/L 
PCB-113 14/15 93 C90 C90 nc na pg/L 
PCB-114 5/15 33 0.614  4.10  0.832 0.466 – 1.22 pg/L 
PCB-115 13/15 87 C110 C110 nc na pg/L 
PCB-116 8/15 53 C85 C85 nc na pg/L 
PCB-117 8/15 53 C85 C85 nc na pg/L 
PCB-118 13/15 87 17.6  96.4  40.6 9.92 – 10.2 pg/L 
PCB-119 11/15 73 C86 C86 nc na pg/L 
PCB-120 0/15 0 nd nd nd 0.464 – 2.04 pg/L 
PCB-121 0/15 0 nd nd nd 0.464 – 2.09 pg/L 
PCB-122 2/15 13 0.658  0.972  0.513 0.466 – 4.15 pg/L 
PCB-123 2/15 13 0.978  1.51  0.611 0.473 – 3.94 pg/L 
PCB-124 9/15 60 C107 C107 nc na pg/L 
PCB-125 11/15 73 C86 C86 nc na pg/L 
PCB-126 0/15 0 nd nd nd 0.466 – 3.94 pg/L 
PCB-127 0/15 0 nd nd nd 0.466 – 3.71 pg/L 
PCB-128 14/15 93 1.95 C 20.9 C 8.76 9.56 pg/L 
PCB-129 15/15 100 13.8 C 156 C 67.0 na pg/L 
PCB-130 10/15 67 1.27  10.1  3.58 1.06 – 4.98 pg/L 
PCB-131 3/15 20 0.888  1.80  0.507 0.466 – 1.26 pg/L 
PCB-132 15/15 100 4.38  49.3  22.3 na pg/L 
PCB-133 4/15 27 1.05  3.37  0.859 0.467 – 1.72 pg/L 
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CHEMICAL 

DETECTION FREQUENCY CONCENTRATION 

RATIO % 
MINIMUM 
DETECT 

MAXIMUM 
DETECT 

CALCULATED 
MEAN 

RL OR RANGE 
OF RLS UNIT 

PCB-134 11/15 73 1.18 C 8.97 C 3.38 0.773 – 3.95 pg/L 
PCB-135 14/15 93 7.16 C 58.2 C 25.2 4.28 pg/L 
PCB-136 14/15 93 2.37  20.2  9.09 1.52 pg/L 
PCB-137 9/15 60 1.30  5.67  2.29 0.549 – 3.13 pg/L 
PCB-138 15/15 100 C129 C129 nc na pg/L 
PCB-139 6/15 40 0.769 C 2.15 C 0.874 0.489 – 1.71 pg/L 
PCB-140 6/15 40 C139 C139 nc na pg/L 
PCB-141 13/15 87 2.74  26.5  10.8 2.65 – 5.88 pg/L 
PCB-142 0/15 0 nd nd nd 0.464 – 0.700 pg/L 
PCB-143 11/15 73 C134 C134 nc na pg/L 
PCB-144 8/15 53 0.723  6.60  2.42 0.751 – 5.03 pg/L 
PCB-145 0/15 0 nd nd nd 0.164 – 0.499 pg/L 
PCB-146 13/15 87 1.80  27.3  9.58 7.75 – 14.7 pg/L 
PCB-147 15/15 100 9.43 C 126 C 58.0 na pg/L 
PCB-148 0/15 0 nd nd nd 0.212 – 0.499 pg/L 
PCB-149 15/15 100 C147 C147 nc na pg/L 
PCB-150 1/15 7 0.556  0.556  0.251 0.168 – 0.499 pg/L 
PCB-151 14/15 93 C135 C135 nc na pg/L 
PCB-152 0/15 0 nd nd nd 0.116 – 0.499 pg/L 
PCB-153 15/15 100 10.6 C 135 C 57.8 na pg/L 
PCB-154 14/15 93 C135 C135 nc na pg/L 
PCB-155 0/15 0 nd nd nd 0.343 – 0.499 pg/L 
PCB-156 4/15 27 7.68 C 14.5 C 4.32 1.79 – 7.19 pg/L 
PCB-157 4/15 27 C156 C156 nc na pg/L 
PCB-158 12/15 80 2.03  15.0  5.48 1.19 – 6.71 pg/L 
PCB-159 3/15 20 1.89  2.43  0.703 0.466 – 1.19 pg/L 
PCB-160 15/15 100 C129 C129 nc na pg/L 
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CHEMICAL 

DETECTION FREQUENCY CONCENTRATION 

RATIO % 
MINIMUM 
DETECT 

MAXIMUM 
DETECT 

CALCULATED 
MEAN 

RL OR RANGE 
OF RLS UNIT 

PCB-161 0/15 0 nd nd nd 0.463 – 0.533 pg/L 
PCB-162 0/15 0 nd nd nd 0.464 – 0.516 pg/L 
PCB-163 15/15 100 C129 C129 nc na pg/L 
PCB-164 11/15 73 1.47  11.5  4.35 1.07 – 6.08 pg/L 
PCB-165 0/15 0 nd nd nd 0.464 – 0.519 pg/L 
PCB-166 14/15 93 C128 C128 nc na pg/L 
PCB-167 8/15 53 2.33  5.11  1.96 0.639 – 2.18 pg/L 
PCB-168 15/15 100 C153 C153 nc na pg/L 
PCB-169 0/15 0 nd nd nd 0.460 – 0.516 pg/L 
PCB-170 11/15 73 11.1  33.7  14.2 3.28 – 7.35 pg/L 
PCB-171 10/15 67 2.10 C 11.8 C 4.44 1.13 – 5.42 pg/L 
PCB-172 10/15 67 1.22  7.21  2.42 0.495 – 3.84 pg/L 
PCB-173 10/15 67 C171 C171 nc na pg/L 
PCB-174 14/15 93 4.59  37.8  16.9 2.84 pg/L 
PCB-175 2/15 13 0.508  0.758  0.422 0.489 – 1.80 pg/L 
PCB-176 9/15 60 0.694  4.55  1.77 0.495 – 3.14 pg/L 
PCB-177 12/15 80 3.22  27.9  9.90 1.71 – 9.30 pg/L 
PCB-178 13/15 87 0.944  8.71  3.46 0.824 – 1.42 pg/L 
PCB-179 13/15 87 2.35  16.6  7.16 1.23 – 2.68 pg/L 
PCB-180 12/15 80 6.15 C 75.3 C 29.5 0.467 – 12.8 pg/L 
PCB-181 0/15 0 nd nd nd 0.165 – 0.516 pg/L 
PCB-182 1/15 7 0.517  0.517  0.259 0.445 – 0.516 pg/L 
PCB-183 15/15 100 1.51 C 26.3 C 11.6 na pg/L 
PCB-184 0/15 0 nd nd nd 0.109 – 0.499 pg/L 
PCB-185 15/15 100 C183 C183 nc na pg/L 
PCB-186 0/15 0 nd nd nd 0.117 – 0.499 pg/L 
PCB-187 14/15 93 4.19  50.2  21.3 8.19 pg/L 
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CHEMICAL 

DETECTION FREQUENCY CONCENTRATION 

RATIO % 
MINIMUM 
DETECT 

MAXIMUM 
DETECT 

CALCULATED 
MEAN 

RL OR RANGE 
OF RLS UNIT 

PCB-188 0/15 0 nd nd nd 0.248 – 0.499 pg/L 
PCB-189 4/15 27 0.701  1.35  0.478 0.466 – 0.838 pg/L 
PCB-190 12/15 80 1.10  6.79  2.86 0.592 – 3.24 pg/L 
PCB-191 5/15 33 0.554  1.43  0.476 0.480 – 0.679 pg/L 
PCB-192 0/15 0 nd nd nd 0.135 – 0.499 pg/L 
PCB-193 12/15 80 C180 C180 nc na pg/L 
PCB-194 11/16 69 2.44  14.7  6.22 1.42 – 6.99 pg/L 
PCB-195 9/16 56 1.20  10.0  2.90 0.495 – 3.09 pg/L 
PCB-196 11/16 69 0.994  7.54  3.03 0.785 – 4.38 pg/L 
PCB-197 9/16 56 0.638 C 5.37 C 1.30 0.489 – 1.35 pg/L 
PCB-198 9/16 56 5.49 C 18.2 C 7.13 1.61 – 7.73 pg/L 
PCB-199 9/16 56 C198 C198 nc na pg/L 
PCB-200 9/16 56 C197 C197 nc na pg/L 
PCB-201 8/16 50 0.696  3.51  0.942 0.489 – 1.17 pg/L 
PCB-202 5/16 31 1.59  5.51  1.43 0.590 – 4.01 pg/L 
PCB-203 15/16 94 1.51  10.6  4.43 2.16 pg/L 
PCB-204 0/16 0 nd nd nd 0.190 – 0.499 pg/L 
PCB-205 4/16 25 0.612  0.971  0.382 0.429 – 0.821 pg/L 
PCB-206 5/15 33 2.73  6.57  2.30 0.874 – 4.59 pg/L 
PCB-207 1/15 7 0.666  0.666  0.519 0.467 – 1.76 pg/L 
PCB-208 2/15 13 2.24  2.29  0.844 0.495 – 2.14 pg/L 
PCB-209 0/15 0 nd nd nd 1.12 – 7.49 pg/L 
PCB congeners (total calc'd) 15/15 100 69.6  3,144  1,170 na pg/L 
PCB TEQ - Bird 13/15 87 0.0836  0.557  0.205 0.0723 – 0.0831 pg/L 
PCB TEQ - Fish 13/15 87 0.00157 0.0116 0.00275 0.00145 – 0.00148 pg/L 
PCB TEQ - Mammal 13/15 87 0.0321  0.210  0.0487 0.0322 – 0.0326 pg/L 
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E.6.5 SEEPS  

Table E.6.5-1. Summary statistics for Boeing Plant 2 seep data  

ANALYTE 

DETECTION FREQUENCY CONCENTRATION 
LOCATION OF 

MAXIMUM DETECT ACUTE WQS 

COMPARISON TO ACUTE WQS a 

RATIO % 
MINIMUM 
DETECT 

MAXIMUM 
DETECT 

CALCULATED 
MEAN 

RL OR  
RANGE OF RLS UNIT DETECT > ACUTE 

NONDETECT > 
ACUTE 

Metals and trace elements            
Aluminum (dissolved) 0/10 0 nd nd 30 20 – 100 µg/L na na na na 

Aluminum (total) 17/17 100 140 18,900 4,000 na µg/L SE-31003 na na na 

Antimony (dissolved) 0/10 0 nd nd 10 20 µg/L na na na na 

Antimony (total) 1/17 6 6 6 6 2 – 20 µg/L SE-SWY02 na na na 

Arsenic (dissolved) 10/10 100 6 10 9 na µg/L 

SE-61006 

69 0 0 SE-11001 

SE-31003 

Arsenic (total) 16/17 94 2 20 9 5 µg/L 
SE-31003 

na na na 
SE-SWY01 

Barium (dissolved) 1/10 10 71 71 20 10 – 37 µg/L SE-31003 na na na 

Barium (total) 17/17 100 6 132 30 na µg/L SE-31003 na na na 

Beryllium (dissolved) 0/10 0 nd nd 2 1 – 5 µg/L na na na na 

Beryllium (total) 0/17 0 nd nd 1 1 – 5 µg/L na na na na 

Cadmium (dissolved) 0/10 0 nd nd 3 2 – 10 µg/L na 42 0 0 

Cadmium (total) 0/17 0 nd nd 3 2 – 10 µg/L na na na na 

Calcium (dissolved) 10/10 100 129,000 257,000 200,000 na µg/L SE-21002 na na na 

Calcium (total) 17/17 100 23,900 263,000 100,000 na µg/L SE-21002 na na na 

Chromium (dissolved) 0/10 0 nd nd 7 5 – 20 µg/L na 1,100 0 0 

Chromium (total) 6/17 35 6 49 10 5 – 20 µg/L SE-SWY03 na na na 

Cobalt (dissolved) 0/10 0 nd nd 6 3 – 20 µg/L na na na na 

Cobalt (total) 3/17 18 3 4 5 3 – 20 µg/L 
SE-SWY03 

na na na 
SE-SWY01 

Copper (dissolved) 1/10 10 8 8 4 2 – 10 µg/L SE-94105 4.8 1 5 

Copper (total) 11/17 65 2 60 20 2 – 10 µg/L SE-SWY03 na na na 

Iron (dissolved) 2/10 20 1,630 2,360 400 10 – 50 µg/L SE-31003 na na na 

Iron (total) 17/17 100 480 26,400 6 na µg/L SE-31003 na na na 

Lead (dissolved) 0/10 0 nd nd 5 1 – 20 µg/L na 210 0 0 

Lead (total) 14/17 82 1 104 20 20 µg/L SE-SWY02 na na na 

Magnesium (dissolved) 10/10 100 390,000 783,000 500,000 na µg/L SE-21002 na na na 
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ANALYTE 

DETECTION FREQUENCY CONCENTRATION 
LOCATION OF 

MAXIMUM DETECT ACUTE WQS 

COMPARISON TO ACUTE WQS a 

RATIO % 
MINIMUM 
DETECT 

MAXIMUM 
DETECT 

CALCULATED 
MEAN 

RL OR  
RANGE OF RLS UNIT DETECT > ACUTE 

NONDETECT > 
ACUTE 

Magnesium (total) 17/17 100 19,500 805,000 400,000 na µg/L SE-21002 na na na 

Manganese (dissolved) 10/10 100 12 262 160 na µg/L SE-31003 na na na 

Manganese (total) 17/17 100 14 639 230 na µg/L SE-SWY07 na na na 

Mercury (dissolved) 0/10 0 nd nd 0.050 0.100 µg/L na 1.8 0 0 

Mercury (total) 3/17 18 0.20 0.20 0.076 0.1 µg/L 

SE-31003 

na na na SE-SWY03 

SE-SWY01 

Nickel (dissolved) 0/10 0 nd nd 20 10 – 50 µg/L na 74 0 0 

Nickel (total) 4/17 24 10 50 20 10 – 50 µg/L SE-SWY04 na na na 

Potassium (dissolved) 10/10 100 140,000 238,000 180,000 na µg/L SE-21002 na na na 

Potassium (total) 17/17 100 8,200 246,000 130,000 na µg/L SE-21002 na na na 

Selenium (dissolved) 4/10 40 50 120 90 50 – 200 µg/L SE-11001 na na na 

Selenium (total) 8/17 47 60 300 90 50 – 200 µg/L 
SE-31003 

na na na 
SE-11001 

Silver (dissolved) 0/10 0 nd nd 6 3 – 20 µg/L na 1.9 0 10 

Silver (total) 0/17 0 nd nd 5 3 – 20 µg/L na 1.9 0 17 

Sodium (dissolved) 10/10 100 3,260,000 6,280,000 4,500,000 na µg/L SE-21002 na na na 

Sodium (total) 17/17 100 152,000 6,440,000 3,400,000 na µg/L SE-21002 na na na 

Thallium (dissolved) 2/10 20 50 70 70 50 – 20 µg/L SE-94105 na na na 

Thallium (total) 5/17 29 50 300 70 50 – 20 µg/L SE-11001 na na na 

Vanadium (dissolved) 2/10 20 2 4 3 2 – 10 µg/L SE-11001 na na na 

Vanadium (total) 15/17 88 2 50 20 2 – 10 µg/L SE-31003 na na na 

Zinc (dissolved) 3/10 30 30 90 20 4 – 20 µg/L SE-SWY04 90 0 0 

Zinc (total) 14/17 82 6 200 50 20 µg/L SE-SWY04 na na na 
PAHs            
2-Chloronaphthalene 0/9 0 nd nd 0.50 1 µg/L na na na na 

2-Methylnaphthalene 0/9 0 nd nd 0.50 1 µg/L na na na na 

Acenaphthene 0/17 0 nd nd 0.50 1 µg/L na na na na 

Acenaphthylene 0/17 0 nd nd 0.50 1 µg/L na na na na 

Anthracene 0/17 0 nd nd 0.50 1 µg/L na na na na 

Benzo(a)anthracene 0/17 0 nd nd 0.50 1 µg/L na na na na 

Benzo(a)pyrene 0/17 0 nd nd 0.50 1 µg/L na na na na 

Benzo(b)fluoranthene 0/17 0 nd nd 0.50 1 µg/L na na na na 

Benzo(g,h,i)perylene 0/17 0 nd nd 0.50 1 µg/L na na na na 

Benzo(k)fluoranthene 0/17 0 nd nd 0.50 1 µg/L na na na na 
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ANALYTE 

DETECTION FREQUENCY CONCENTRATION 
LOCATION OF 

MAXIMUM DETECT ACUTE WQS 

COMPARISON TO ACUTE WQS a 

RATIO % 
MINIMUM 
DETECT 

MAXIMUM 
DETECT 

CALCULATED 
MEAN 

RL OR  
RANGE OF RLS UNIT DETECT > ACUTE 

NONDETECT > 
ACUTE 

Total benzofluoranthenes  0/17 0 nd nd 0.50 nc µg/L na na na na 

Chrysene 0/17 0 nd nd 0.50 1 µg/L na na na na 

Dibenzo(a,h)anthracene 0/17 0 nd nd 0.50 1 µg/L na na na na 

Dibenzofuran 0/17 0 nd nd 0.50 1 µg/L na na na na 

Fluoranthene 1/17 6 1.3 1.3 0.55 1 µg/L SE-84102 na na na 

Fluorene 0/17 0 nd nd 0.50 1 µg/L na na na na 

Indeno(1,2,3-cd)pyrene 0/17 0 nd nd 0.50 1 µg/L na na na na 

Naphthalene 0/17 0 nd nd 0.50 1 µg/L na na na na 

Phenanthrene 1/17 6 1.0 1.0 0.53 1 µg/L SE-84102 na na na 

Pyrene 0/17 0 nd nd 0.50 1 µg/L na na na na 

Total HPAH   1/17 6 1.3 1.3 0.55 nc µg/L SE-84102 na na na 

Total LPAH   1/17 6 1.0 1.0 0.53 nc µg/L SE-84102 na na na 

Carcinogenic PAHs - 
Mammal 0/17 0 nd nd 0.46 0.91 µg/L na na na na 

Total PAH   1/17 6 2.3 2.3 0.61 nc µg/L SE-84102 na na na 
Phthalates            
Bis(2-ethylhexyl)phthalate 0/9 0 nd nd 0.50 1 µg/L na na na na 

Butyl benzyl phthalate 0/9 0 nd nd 0.50 1 µg/L na na na na 

Diethyl phthalate 0/9 0 nd nd 0.50 1 µg/L na na na na 

Dimethyl phthalate 0/9 0 nd nd 0.50 1 µg/L na na na na 

Di-n-butyl phthalate 0/9 0 nd nd 0.50 1 µg/L na na na na 

Di-n-octyl phthalate 0/9 0 nd nd 0.50 1 µg/L na na na na 

Other SVOCs            
1,2,4-Trichlorobenzene 0/9 0 nd nd 0.50 1 µg/L na na na na 

1,2-Dichlorobenzene 0/9 0 nd nd 0.50 1 µg/L na na na na 

1,3-Dichlorobenzene 0/9 0 nd nd 0.50 1 µg/L na na na na 

1,4-Dichlorobenzene 0/9 0 nd nd 0.50 1 µg/L na na na na 

2,4,5-Trichlorophenol 0/9 0 nd nd 2.5 5 µg/L na na na na 

2,4,6-Trichlorophenol 0/9 0 nd nd 2.5 5 µg/L na na na na 

2,4-Dichlorophenol 0/9 0 nd nd 1.5 3 µg/L na na na na 

2,4-Dimethylphenol 0/9 0 nd nd 1.5 3 µg/L na na na na 

2,4-Dinitrophenol 0/9 0 nd nd 5.0 10 µg/L na na na na 

2,4-Dinitrotoluene 0/9 0 nd nd 2.5 5 µg/L na na na na 

2,6-Dinitrotoluene 0/9 0 nd nd 2.5 5 µg/L na na na na 

2-Chlorophenol 0/9 0 nd nd 0.50 1 µg/L na na na na 

2-Methylphenol 0/9 0 nd nd 1.0 2 µg/L na na na na 
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ANALYTE 

DETECTION FREQUENCY CONCENTRATION 
LOCATION OF 

MAXIMUM DETECT ACUTE WQS 

COMPARISON TO ACUTE WQS a 

RATIO % 
MINIMUM 
DETECT 

MAXIMUM 
DETECT 

CALCULATED 
MEAN 

RL OR  
RANGE OF RLS UNIT DETECT > ACUTE 

NONDETECT > 
ACUTE 

2-Nitroaniline 0/9 0 nd nd 2.5 5 µg/L na na na na 

2-Nitrophenol 0/9 0 nd nd 2.5 5 µg/L na na na na 

3,3'-Dichlorobenzidine 0/9 0 nd nd 2.5 5 µg/L na na na na 

3-Nitroaniline 0/9 0 nd nd 3.0 6 µg/L na na na na 

4,6-Dinitro-o-cresol 0/9 0 nd nd 5.0 10 µg/L na na na na 

4-Bromophenyl phenyl ether 0/9 0 nd nd 0.50 1 µg/L na na na na 

4-Chloro-3-methylphenol 0/9 0 nd nd 1.0 2 µg/L na na na na 

4-Chloroaniline 0/9 0 nd nd 1.5 3 µg/L na na na na 

4-Chlorophenyl phenyl ether 0/9 0 nd nd 0.50 1 µg/L na na na na 

4-Methylphenol 0/9 0 nd nd 0.50 1 µg/L na na na na 

4-Nitroaniline 0/9 0 nd nd 2.5 5 µg/L na na na na 

4-Nitrophenol 0/9 0 nd nd 2.5 5 µg/L na na na na 

Benzoic acid 0/9 0 nd nd 5.0 10 µg/L na na na na 

Benzyl alcohol 0/9 0 nd nd 2.5 5 µg/L na na na na 

bis(2-chloroethoxy)methane 0/9 0 nd nd 0.50 1 µg/L na na na na 

bis(2-chloroethyl)ether 0/9 0 nd nd 1.0 2 µg/L na na na na 

bis(2-chloroisopropyl)ether 0/9 0 nd nd 0.50 1 µg/L na na na na 

Carbazole 0/9 0 nd nd 0.50 1 µg/L na na na na 

Hexachlorobenzene 0/9 0 nd nd 0.50 1 µg/L na na na na 

Hexachlorobutadiene 0/9 0 nd nd 1.0 2 µg/L na na na na 

Hexachlorocyclopentadiene 0/9 0 nd nd 2.5 5 µg/L na na na na 

Hexachloroethane 0/9 0 nd nd 1.0 2 µg/L na na na na 

Isophorone 0/9 0 nd nd 0.50 1 µg/L na na na na 

Methyl isobutyl ketone 0/18 0 nd nd 2.5 5 µg/L na na na na 

Nitrobenzene 0/9 0 nd nd 0.50 1 µg/L na na na na 

N-Nitroso-di-n-propylamine 0/9 0 nd nd 1.0 2 µg/L na na na na 

N-Nitrosodiphenylamine 0/9 0 nd nd 0.50 1 µg/L na na na na 

Pentachlorophenol 0/9 0 nd nd 2.5 5 µg/L na 13 0 0 

Phenol 0/9 0 nd nd 1.0 2 µg/L na na na na 

Polychlorinated biphenyls            
Aroclor-1016 0/17 0 nd nd 0.50 1 µg/L na na na na 

Aroclor-1242 0/17 0 nd nd 0.50 1 µg/L na na na na 

Aroclor-1248 0/17 0 nd nd 0.50 1 µg/L na na na na 

Aroclor-1254 1/17 6 0.93 J 0.93 J 0.54 1 – 1.5 µg/L SW-SWY01 na na na 

Aroclor-1260 3/17 18 1.7 J 4.6 0.89 1 µg/L SE-SWY03 na na na 
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ANALYTE 

DETECTION FREQUENCY CONCENTRATION 
LOCATION OF 

MAXIMUM DETECT ACUTE WQS 

COMPARISON TO ACUTE WQS a 

RATIO % 
MINIMUM 
DETECT 

MAXIMUM 
DETECT 

CALCULATED 
MEAN 

RL OR  
RANGE OF RLS UNIT DETECT > ACUTE 

NONDETECT > 
ACUTE 

Aroclor-1262 0/1 0 nd nd 0.60 1.2 µg/L na na na na 

PCBs (total calc'd) 4/17 24 0.93 J 4.6 0.91 nc µg/L SE-SWY03 10 0 0 
Conventional parameters            
Total suspended solids 17/17 100 15 190 80 na mg/L SE-31003 na na na 

Total dissolved solids 17/17 100 590 20,000 10,000 na mg/L SE-21002 na na na 

Alkalinity 17/17 100 67 180 120 na mg/L 
CaCO3 

SE-SWY07 na na na 

Bicarbonate 8/8 100 62 200 110 na mg/L 
CaCO3 

SE-SWY01 na na na 

Carbonate 0/8 0 nd nd 0.5 1 mg/L 
CaCO3 

na na na na 

Hardness 17/17 100 140 4,000 2,000 na mg/L 
CaCO3 

SE-21002 na na na 

Volatile organic compounds            
1,1,1-Trichloroethane 0/18 0 nd nd 0.50 1 µg/L na na na na 

1,1,2,2-Tetrachloroethane 0/18 0 nd nd 0.50 1 µg/L na na na na 

1,1,2-Trichloroethane 0/18 0 nd nd 0.50 1 µg/L na na na na 

1,1,2-Trichlorotrifluoroethane 0/18 0 nd nd 1.0 2 µg/L na na na na 

1,1-Dichloroethane 0/18 0 nd nd 0.50 1 µg/L na na na na 

1,1-Dichloroethene 0/18 0 nd nd 0.50 1 µg/L na na na na 

1,2-Dichloroethane 0/18 0 nd nd 0.50 1 µg/L na na na na 

1,2-Dichloropropane 0/18 0 nd nd 0.50 1 µg/L na na na na 

2-Chloroethyl vinyl ether 0/18 0 nd nd 2.5 5 µg/L na na na na 

2-Hexanone 0/18 0 nd nd 2.5 5 µg/L na na na na 

Acetone 0/18 0 nd nd 2.5 5 µg/L na na na na 

Benzene 1/18 6 2.2 2.2 0.59 1 µg/L SE-SWY07 na na na 

Bromodichloromethane 0/18 0 nd nd 0.50 1 µg/L na na na na 

Bromoform 0/18 0 nd nd 0.50 1 µg/L na na na na 

Bromomethane 0/18 0 nd nd 1.0 2 µg/L na na na na 

Carbon disulfide 0/18 0 nd nd 0.50 1 µg/L na na na na 

Carbon tetrachloride 0/18 0 nd nd 0.50 1 µg/L na na na na 

Chlorobenzene 0/18 0 nd nd 0.50 1 µg/L na na na na 

Chloroethane 0/18 0 nd nd 1.0 2 µg/L na na na na 

Chloroform 0/18 0 nd nd 0.50 1 µg/L na na na na 

Chloromethane 0/18 0 nd nd 1.0 2 µg/L na na na na 

cis-1,2-Dichloroethene 6/18 33 1.2 40 5.6 1 µg/L SE-11001 na na na 

cis-1,3-Dichloropropene 0/18 0 nd nd 0.50 1 µg/L na na na na 
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ANALYTE 

DETECTION FREQUENCY CONCENTRATION 
LOCATION OF 

MAXIMUM DETECT ACUTE WQS 

COMPARISON TO ACUTE WQS a 

RATIO % 
MINIMUM 
DETECT 

MAXIMUM 
DETECT 

CALCULATED 
MEAN 

RL OR  
RANGE OF RLS UNIT DETECT > ACUTE 

NONDETECT > 
ACUTE 

Dibromochloromethane 0/18 0 nd nd 0.50 1 µg/L na na na na 

Dichloromethane 0/18 0 nd nd 1.0 2 µg/L na na na na 

Ethylbenzene 0/18 0 nd nd 0.50 1 µg/L na na na na 

Methyl ethyl ketone 0/18 0 nd nd 2.5 5 µg/L na na na na 

Styrene 0/18 0 nd nd 0.50 1 µg/L na na na na 

Tetrachloroethene 0/18 0 nd nd 0.50 1 µg/L na na na na 

Toluene 0/18 0 nd nd 0.50 1 µg/L na na na na 

trans-1,2-Dichloroethene 0/18 0 nd nd 0.50 1 µg/L na na na na 

trans-1,3-Dichloropropene 0/18 0 nd nd 0.50 1 µg/L na na na na 

Trichloroethene 3/18 17 1.9 13 1.4 1 µg/L SE-SWY02 na na na 

Trichlorofluoromethane 0/18 0 nd nd 1.0 2 µg/L na na na na 

Vinyl acetate 0/18 0 nd nd 2.5 5 µg/L na na na na 

Vinyl chloride 4/18 22 3.1 36 5 0.01 – 2 µg/L SE-11001 na na na 

Xylene (ortho) 0/18 0 nd nd 0.50 1 µg/L na na na na 

Xylene (meta & para) 0/18 0 nd nd 0.50 1 µg/L na na na na 

 Total xylenes 0/18 0 nd nd 0.50 nc µg/L na na na na 
Petroleum groups            
TPH 0/2 0 nd nd 0.5 1 mg/L na na na na 

a Comparisons were not made to chronic water quality standards because chronic standards are based on 4-day average concentrations not to be exceeded more than once every 
three years. Because of the tidal cycle, comparison of intertidal seep samples to acute standards is more appropriate. Acute standards represent 1-hour average concentrations 
not to be exceeded more than once every three years on average. 
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Table E.6.5-2. Summary of Rhône-Poulenc RFI-3 seep data for detected chemicals 

CHEMICAL 

DETECTION FREQUENCY CONCENTRATION 
LOCATION OF 

MAXIMUM 
DETECT ACUTE WQS 

COMPARISON TO ACUTE WQS a 

RATIO % 
MINIMUM 
DETECT 

MAXIMUM 
DETECT 

CALCULATE
D MEAN 

RL OR  
RANGE OF 

RLS UNIT 
DETECT 
> ACUTE 

NONDETECT > 
ACUTE 

Metals and trace elements            
Aluminum (total) 7/7 100 361 59,600 nc na µg/L 02-SP na na na 

Arsenic (total) 1/7 14 31.0 31.0 nc nr µg/L 02-SP na na na 

Barium (total) 7/7 100 4.5448 174 nc na µg/L 01-SP na na na 

Beryllium (total) 1/7 14 0.89 0.89 nc nr µg/L 02-SP na na na 

Cadmium (total) 2/7 29 2.1 11.6 nc nr µg/L 02-SP na na na 

Calcium (total)a 5/5 100 15,012 168,000 nc na µg/L 04-SP na na na 

Chromium (total) 1/7 14 202 202 nc nr µg/L 02-SP na na na 

Cobalt (total) 2/7 29 2.9 55.5 nc nr µg/L 02-SP na na na 

Copper (total) 1/7 14 203 203 nc nr µg/L 02-SP na na na 

Lead (total) 1/7 14 44.1 44.1 nc nr µg/L 02-SP na na na 

Magnesium (total) a  5/5 100 45,585 541,000 nc na µg/L 04-SP na na na 

Mercury (total) 1/7 14 0.65 0.65 nc nr µg/L 05-SP na na na 

Nickel (total) 1/7 14 70.0 70.0 nc nr µg/L 02-SP na na na 

Phosphorus 5/7 71 210 1,600 nc nr µg/L 02-SP na na na 

Potassium (total) a 5/5 100 30,611.5 211,000 nc na µg/L 04-SP na na na 

Sodium (total) a 5/5 100 69,3176 5,190,000 nc na µg/L 04-SP na na na 

Vanadium (Total) 7/7 100 2.8 400 nc na µg/L 02-SP na na na 

Zinc (total) 1/7 14 223 223 nc nr µg/L 02-SP na na na 

Phthalates            
Bis(2-ethylhexyl)phthalate 2/7 29 13.8 27.0 nc nr µg/L 02-SP na na na 

Conventional parameters            
Total Organic Carbon (TOC) 7/7 100 1.6 160 nc na mg/L 02-SP na na na 

Total dissolved solids 7/7 100 1,900 17,000 nc na mg/L 04-SP na na na 

Sulfate 7/7 100 130 1,200 nc na mg/L 04-SP na na na 

Alkalinity 7/7 100 68 1,000 nc na mg/L CaCO3 02-SP na na na 

Bicarbonate 7/7 100 68 1,000 nc na mg/L CaCO3 02-SP na na na 

Chloride 7/7 100 2,900 9,100 nc na mg/L 07-SP na na na 

Dissolved oxygen 7/7 100 2.6 9.9 nc na mg/L 05-SP na na na 

Nitrate 7/7 100 0.10 0.47 nc nr mg/L 

06-SP 

na na na 04-SP 

03-SP 



Table E.6.5-2, cont. Summary of Rhône-Poulenc RFI-3 seep data for detected chemicals 

Lower
 Duwamish

 Waterway
 Group

 

Port  of Seattle  /  Ci ty  of Seattle  /  King County /  The Boeing Company  
 

FINAL 
LDW RI: Appendix E 

July 9, 2010 
 Page 459 

 

CHEMICAL 

DETECTION FREQUENCY CONCENTRATION 
LOCATION OF 

MAXIMUM 
DETECT ACUTE WQS 

COMPARISON TO ACUTE WQS a 

RATIO % 
MINIMUM 
DETECT 

MAXIMUM 
DETECT 

CALCULATE
D MEAN 

RL OR  
RANGE OF 

RLS UNIT 
DETECT 
> ACUTE 

NONDETECT > 
ACUTE 

Nitrite 1/7 14 0.080 0.080 nc nr mg/L 02-SP na na na 

pH 7/7 100 6.37 7.79 nc na pH 04-SP na na na 

Salinity 5/7 71 2.5 12.3 nc nr ppt 04-SP na na na 

Specific Conductance 7/7 100 2,450 14,200 nc na µmhos/cm 01-SP na na na 

Temperature 7/7 100 10.8 13.8 nc na °C 07-SP na na na 

Total Kjeldahl Nitrogen (TKN) 6/7 86 0.14 2.2 nc nr mg/L 01-SP na na na 
Volatile organic compounds            
Formaldehyde 1/7 14 24 J 24 J nc nr µg/L 06-SP na na na 

Note: Only detected chemicals were reported in the data report; RLs for nondetected results are not available.  
 Seven seep locations were analyzed for conventional parameters, hexavalent chromium, metals, SVOCs, VOCs, formaldehyde, and guaiacol/resin acids. Additionally, 

locations 1, 2, and 3 were analyzed for PCBs, pesticides and herbicides. 
a Comparisons were not made to chronic water quality standards because chronic standards are based on 4-day average concentrations not to be exceeded more than once every 

three years. Because of the tidal cycle, comparison of intertidal seep samples to acute standards is more appropriate. Acute standards represent 1-hour average concentrations 
not to be exceeded more than once every three years on average. 

b Seep locations 1 and 3 were not anaylyzed for calcium, magnesium, potassium, and sodium. 
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Table E.6.5-3. Summary statistics for T117 seep data  

CHEMICAL 

DETECTION 
FREQUENCY CONCENTRATION 

LOCATION OF 
MAXIMUM DETECT 

ACUTE 
WQS 

COMPARISON TO ACUTE WQS a 

RATIO % 
MINIMUM 
DETECT 

MAXIMUM 
DETECT 

CALCULATE
D MEAN 

RL OR RANGE 
OF RLS UNIT 

DETECT 
> ACUTE 

NONDETECT > 
ACUTE 

Metals and trace elements                       
Arsenic (dissolved) 0/3 0 nd nd 25 50 µg/L na 69 0 0 

Arsenic (total) 0/1 0 nd nd 25 50 µg/L na na na na 

Cadmium (dissolved) 0/3 0 nd nd 1.0 2.00 µg/L na 42 0 0 

Cadmium (total) 0/3 0 nd nd 1.0 2.0 µg/L na na na na 

Chromium (dissolved) 2/3 67 8.00 J 9.00 J 6.50 5.00 µg/L SEEP_2 1,100 0 0 

Chromium (total) 2/3 67 6.00 7.00 5.17 5.00 µg/L SEEP_3 na na na 

Copper (dissolved) 3/3 100 4 J 5.00 J 4.67 na  µg/L 
SEEP_2 

4.8 2 0 
SEEP_1 

Copper (total) 3/3 100 2.50 4.00 3.17 na µg/L SEEP_3 na na na 

Lead (dissolved) 0/3 0 nd nd 10 20 µg/L na 210 0 0 

Lead (total) 0/3 0 nd nd 10 20 µg/L na na na na 

Mercury (total) 0/3 0 nd nd 0.050 0.10 µg/L na na na na 

Silver (dissolved) 0/3 0 nd nd 1.50 3.00 µg/L na 1.9 0 3 

Silver (total) 0/3 0 nd nd 1.50 3.00 µg/L na 1.9 0 3 

Zinc (dissolved) 0/3 0 nd nd 3.00 6.00 µg/L na 90 0 0 

Zinc (total) 1/3 33 7.00 J 7.00 J 4.33 6.00 µg/L SEEP_1 na na na 
PAHs                       
2-Methylnaphthalene 0/3 0 nd nd 0.50 1.0 µg/L na nv 0 0 

Acenaphthene 0/3 0 nd nd 0.50 1.0 µg/L na nv 0 0 

Acenaphthylene 0/3 0 nd nd 0.50 1.0 µg/L na nv 0 0 

Anthracene 0/3 0 nd nd 0.50 1.0 µg/L na nv 0 0 

Benzo(a)anthracene 0/3 0 nd nd 0.50 1.0 µg/L na nv 0 0 

Benzo(a)pyrene 0/3 0 nd nd 0.50 1.0 µg/L na nv 0 0 

Benzo(b)fluoranthene 0/3 0 nd nd 0.50 1.0 µg/L na nv 0 0 

Benzo(g,h,i)perylene 0/3 0 nd nd 0.50 1.0 µg/L na nv 0 0 

Benzo(k)fluoranthene 0/3 0 nd nd 0.50 1.0 µg/L na nv 0 0 

Benzofluoranthenes (total-
calc'd) 0/3 0 nd nd 0.50 nc µg/L na nv 0 0 

Chrysene 0/3 0 nd nd 0.50 1.0 µg/L na nv 0 0 

Dibenzo(a,h)anthracene 0/3 0 nd nd 0.50 1.0 µg/L na nv 0 0 

Dibenzofuran 0/3 0 nd nd 0.50 1.0 µg/L na nv 0 0 
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CHEMICAL 

DETECTION 
FREQUENCY CONCENTRATION 

LOCATION OF 
MAXIMUM DETECT 

ACUTE 
WQS 

COMPARISON TO ACUTE WQS a 

RATIO % 
MINIMUM 
DETECT 

MAXIMUM 
DETECT 

CALCULATE
D MEAN 

RL OR RANGE 
OF RLS UNIT 

DETECT 
> ACUTE 

NONDETECT > 
ACUTE 

Fluoranthene 0/3 0 nd nd 0.50 1.0 µg/L na nv 0 0 

Fluorene 0/3 0 nd nd 0.50 1.0 µg/L na nv 0 0 

Indeno(1,2,3-cd)pyrene 0/3 0 nd nd 0.50 1.0 µg/L na nv 0 0 

Naphthalene 0/3 0 nd nd 0.50 1.0 µg/L na nv 0 0 

Phenanthrene 0/3 0 nd nd 0.50 1.0 µg/L na nv 0 0 

Pyrene 0/3 0 nd nd 0.50 1.0 µg/L na nv 0 0 

Total HPAH   0/3 0 nd nd 0.50 nc µg/L na nv 0 0 

Total LPAH   0/3 0 nd nd 0.50 nc µg/L na nv 0 0 

Carcinogenic PAHs - Mammal 0/3 0 nd nd 0.46 0.91 µg/L na nv 0 0 

Total PAH   0/3 0 nd nd 0.50 nc µg/L na nv 0 0 
Phthalates                       
Bis(2-ethylhexyl)phthalate 1/3 33 8.9 J 8.9 J 3.3 1.0 µg/L SEEP_2 nv 0 0 

Butyl benzyl phthalate 0/3 0 nd nd 0.50 1.0 µg/L na nv 0 0 

Diethyl phthalate 0/3 0 nd nd 0.50 1.0 µg/L na nv 0 0 

Dimethyl phthalate 0/3 0 nd nd 0.50 1.0 µg/L na nv 0 0 

Di-n-butyl phthalate 0/3 0 nd nd 0.50 1.0 µg/L na nv 0 0 

Di-n-octyl phthalate 0/3 0 nd nd 0.50 1.0 µg/L na nv 0 0 

Other SVOCs                       
1,2,4-Trichlorobenzene 0/3 0 nd nd 0.50 1.0 µg/L na nv 0 0 

1,2-Dichlorobenzene 0/1 0 nd nd 0.50 1.0 µg/L na nv 0 0 

1,3-Dichlorobenzene 0/3 0 nd nd 0.50 1.0 µg/L na nv 0 0 

1,4-Dichlorobenzene 0/1 0 nd nd 0.50 1.0 µg/L na nv 0 0 

2,4-Dimethylphenol 0/3 0 nd nd 0.50 1.0 µg/L na nv 0 0 

2-Methylphenol 0/3 0 nd nd 0.50 1.0 µg/L na nv 0 0 

4-Methylphenol 0/3 0 nd nd 0.50 1.0 µg/L na nv 0 0 

Benzoic acid 0/3 0 nd nd 5.0 10 µg/L na nv 0 0 

Benzyl alcohol 0/3 0 nd nd 0.50 1.0 µg/L na nv 0 0 

Hexachlorobenzene 0/3 0 nd nd 0.025 0.050 µg/L na nv 0 0 

Hexachlorobutadiene 0/3 0 nd nd 0.025 0.050 µg/L na nv 0 0 

N-Nitrosodiphenylamine 0/3 0 nd nd 0.50 1.0 µg/L na nv 0 0 

Pentachlorophenol 0/3 0 nd nd 2.5 5.0 µg/L na 13 0 0 

Phenol 0/3 0 nd nd 0.50 1.0 µg/L na nv 0 0 
Polychlorinated biphenyls                       
Aroclor-1016 0/3 0 nd nd 0.50 1.0 µg/L na nv 0 0 

Aroclor-1221 0/3 0 nd nd 0.50 1.0 µg/L na nv 0 0 
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CHEMICAL 

DETECTION 
FREQUENCY CONCENTRATION 

LOCATION OF 
MAXIMUM DETECT 

ACUTE 
WQS 

COMPARISON TO ACUTE WQS a 

RATIO % 
MINIMUM 
DETECT 

MAXIMUM 
DETECT 

CALCULATE
D MEAN 

RL OR RANGE 
OF RLS UNIT 

DETECT 
> ACUTE 

NONDETECT > 
ACUTE 

Aroclor-1232 0/3 0 nd nd 0.50 1.0 µg/L na nv 0 0 

Aroclor-1242 0/3 0 nd nd 0.50 1.0 µg/L na nv 0 0 

Aroclor-1248 0/3 0 nd nd 0.50 1.0 µg/L na nv 0 0 

Aroclor-1254 0/3 0 nd nd 0.50 1.0 µg/L na nv 0 0 

Aroclor-1260 1/3 33 0.94 J 0.94 J 0.65 1.0 µg/L SEEP_3 nv 0 0 

PCBs (total calc'd)a 1/3 33 0.94 J 0.94 J 0.65 nc µg/L SEEP_3 10 0 0 
Conventional parameters                       
Total Organic Carbon (TOC) 2/3 67 2.1  2.5  1.8 1.5 mg/L SEEP_1 nv 0 0 

Total suspended solids 3/3 100 2.2  27  11 na mg/L SEEP_3 nv 0 0 
a Comparisons were not made to chronic water quality standards because chronic standards are based on 4-day average concentrations not to be exceeded more than once every 

three years. Because of the tidal cycle, comparison of intertidal seep samples to acute standards is more appropriate. Acute standards represent 1-hour average concentrations 
not to be exceeded more than once every three years on average. 

b The seep water sample at Location SEEP 3 was re-sampled because it was suspected that the detected PCB concentration of 0.94 J may have been an artifact of suspended 
solids in the water sample. The sample was centrifuged and then analyzed, and PCBs were not detected at a reporting limit of 0.033 g/L. 
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Table E.6.5-4. Summary statistics for LDWG Phase 2 RI seep data 

CHEMICAL 

DETECTION 
FREQUENCY CONCENTRATION 

LOCATION OF 
MAXIMUM DETECT ACUTE WQS 

COMPARISON TO ACUTE WQS a 

RATIO % 
MINIMUM 
DETECT 

MAXIMUM 
DETECT 

CALCULATED 
MEAN 

RL OR RANGE 
OF RLS UNIT 

DETECT 
> ACUTE 

NONDETECT > 
ACUTE 

Unfiltered            
Metals and trace elements            
Arsenic 13/13 100 0.058 287 28 na µg/L SP-76 na na na 

Cadmium 13/13 100 0.022 0.710 0.20 na µg/L SP-54 na na na 

Chromium 1/13 8 74.9 74.9 8.1 0.07 – 11.4 µg/L SP-54 na na na 

Copper 10/13 77 8.06 J 50.9 13.2 4.75 – 6.47 µg/L SP-76 na na na 

Lead 13/13 100 0.080 296 29 na µg/L SP-54 na na na 

Mercury 13/13 100 0.00061 0.582 0.056 na µg/L SP-54 na na na 

Nickel 12/13 92 2.80 8.83 4.6 0.040 – 0.04 µg/L SP-20 na na na 

Silver 11/13 85 0.025 0.11 0.050 0.015 µg/L SP-82 na na na 

Zinc 13/13 100 3.49 322 75.8 na µg/L SP-54 na na na 

PAHs            
2-Chloronaphthalene 0/14 0 nd nd 0.50 1.0 µg/L nd nv na na 

2-Methylnaphthalene 0/14 0 nd nd 0.50 1.0 µg/L nd nv na na 

Acenaphthene 0/14 0 nd nd 0.50 1.0 µg/L nd nv na na 

Acenaphthylene 0/14 0 nd nd 0.50 1.0 µg/L nd nv na na 

Anthracene 0/14 0 nd nd 0.50 1.0 µg/L nd nv na na 

Benzo(a)anthracene 0/14 0 nd nd 0.50 1.0 µg/L nd nv na na 

Benzo(a)pyrene 0/14 0 nd nd 0.50 1.0 µg/L nd nv na na 

Benzo(b)fluoranthene 0/14 0 nd nd 0.50 1.0 µg/L nd nv na na 

Benzo(g,h,i)perylene 0/14 0 nd nd 0.50 1.0 µg/L nd nv na na 

Benzo(k)fluoranthene 0/14 0 nd nd 0.50 1.0 µg/L nd nv na na 

Benzofluoranthenes (total-
calc'd) 0/14 0 nd nd 0.50 nc µg/L nd nv na na 

Chrysene 0/14 0 nd nd 0.50 1.0 µg/L nd nv na na 

Dibenzo(a,h)anthracene 0/14 0 nd nd 0.50 1.0 µg/L nd nv na na 

Dibenzofuran 0/14 0 nd nd 0.50 1.0 µg/L nd nv na na 

Fluoranthene 0/14 0 nd nd 0.50 1.0 µg/L nd nv na na 

Fluorene 0/14 0 nd nd 0.50 1.0 µg/L nd nv na na 

Indeno(1,2,3-cd)pyrene 0/14 0 nd nd 0.50 1.0 µg/L nd nv na na 

Naphthalene 0/16 0 nd nd 0.75 1.0 – 5.0 µg/L nd nv na na 

Phenanthrene 0/14 0 nd nd 0.50 1.0 µg/L nd nv na na 

Pyrene 0/14 0 nd nd 0.50 1.0 µg/L nd nv na na 
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CHEMICAL 

DETECTION 
FREQUENCY CONCENTRATION 

LOCATION OF 
MAXIMUM DETECT ACUTE WQS 

COMPARISON TO ACUTE WQS a 

RATIO % 
MINIMUM 
DETECT 

MAXIMUM 
DETECT 

CALCULATED 
MEAN 

RL OR RANGE 
OF RLS UNIT 

DETECT 
> ACUTE 

NONDETECT > 
ACUTE 

Total HPAH   0/14 0 nd nd 0.50 nc µg/L nd nv na na 

Total LPAH   0/14 0 nd nd 0.50 nc µg/L nd nv na na 

Carcinogenic PAHs - Mammal 0/14 0 nd nd 0.46 0.91 µg/L nd nv na na 

Total PAH   0/14 0 nd nd 0.50 nc µg/L nd nv na na 
Phthalates            
Bis(2-ethylhexyl)phthalate 0/14 0 nd nd 0.81 1.0 – 3.9 µg/L nd nv na na 

Butyl benzyl phthalate 0/14 0 nd nd 0.50 1.0 µg/L nd nv na na 

Diethyl phthalate 0/14 0 nd nd 0.50 1.0 µg/L nd nv na na 

Dimethyl phthalate 0/14 0 nd nd 0.50 1.0 µg/L nd nv na na 

Di-n-butyl phthalate 0/14 0 nd nd 0.50 1.0 µg/L nd nv na na 

Di-n-octyl phthalate 0/14 0 nd nd 0.50 1.0 µg/L nd nv na na 

Other SVOCs            
1,2,4-Trichlorobenzene 0/16 0 nd nd 0.75 1.0 – 5.0 µg/L nd nv na na 

1,2-Dichlorobenzene 1/16 6 2.9 2.9 0.65 1.0 µg/L SP-54 nv na na 

1,3-Dichlorobenzene 1/16 6 58.3 58.3 4.1 1.0 µg/L SP-54 nv na na 

1,4-Dichlorobenzene 1/16 6 40.2 40.2 3.0 1.0 µg/L SP-54 nv na na 

1,4-Dioxane 0/14 0 nd nd 0.50 1.0 µg/L nd nv na na 

2,4,5-Trichlorophenol 0/14 0 nd nd 2.5 5.0 µg/L nd nv na na 

2,4,6-Trichlorophenol 0/14 0 nd nd 2.5 5.0 µg/L nd nv na na 

2,4-Dichlorophenol 0/14 0 nd nd 1.5 3.0 µg/L nd nv na na 

2,4-Dimethylphenol 0/14 0 nd nd 1.5 3.0 µg/L nd nv na na 

2,4-Dinitrophenol 0/14 0 nd nd 13 25 µg/L nd nv na na 

2,4-Dinitrotoluene 0/14 0 nd nd 2.5 5.0 µg/L nd nv na na 

2,6-Dinitrotoluene 0/14 0 nd nd 2.5 5.0 µg/L nd nv na na 

2-Chlorophenol 0/14 0 nd nd 0.50 1.0 µg/L nd nv na na 

2-Methylphenol 0/14 0 nd nd 0.50 1.0 µg/L nd nv na na 

2-Nitroaniline 0/14 0 nd nd 2.5 5.0 µg/L nd nv na na 

2-Nitrophenol 0/14 0 nd nd 2.5 5.0 µg/L nd nv na na 

3,3'-Dichlorobenzidine 0/14 0 nd nd 2.5 5.0 µg/L nd nv na na 

3-Nitroaniline 0/14 0 nd nd 3.0 6.0 µg/L nd nv na na 

4,6-Dinitro-o-cresol 0/14 0 nd nd 7.5 15 µg/L nd nv na na 

4-Bromophenyl phenyl ether 0/14 0 nd nd 0.50 1.0 µg/L nd nv na na 

4-Chloro-3-methylphenol 0/14 0 nd nd 1.0 2.0 µg/L nd nv na na 

4-Chloroaniline 0/14 0 nd nd 1.5 3.0 µg/L nd nv na na 

4-Chlorophenyl phenyl ether 0/14 0 nd nd 0.50 1.0 µg/L nd nv na na 
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CHEMICAL 

DETECTION 
FREQUENCY CONCENTRATION 

LOCATION OF 
MAXIMUM DETECT ACUTE WQS 

COMPARISON TO ACUTE WQS a 

RATIO % 
MINIMUM 
DETECT 

MAXIMUM 
DETECT 

CALCULATED 
MEAN 

RL OR RANGE 
OF RLS UNIT 

DETECT 
> ACUTE 

NONDETECT > 
ACUTE 

4-Methylphenol 0/14 0 nd nd 0.50 1.0 µg/L nd nv na na 

4-Nitroaniline 0/14 0 nd nd 2.5 5.0 µg/L nd nv na na 

4-Nitrophenol 0/14 0 nd nd 2.5 5.0 µg/L nd nv na na 

Benzoic acid 0/14 0 nd nd 5.0 10 µg/L nd nv na na 

Benzyl alcohol 0/14 0 nd nd 2.5 5.0 µg/L nd nv na na 

bis(2-chloroethoxy)methane 0/14 0 nd nd 0.50 1.0 µg/L nd nv na na 

bis(2-chloroethyl)ether 0/14 0 nd nd 1.0 2.0 µg/L nd nv na na 

bis(2-chloroisopropyl)ether 0/14 0 nd nd 0.50 1.0 µg/L nd nv na na 

Carbazole 0/14 0 nd nd 0.50 1.0 µg/L nd nv na na 

Hexachlorobenzene 0/14 0 nd nd 0.50 1.0 µg/L nd nv na na 

Hexachlorobutadiene 0/16 0 nd nd 1.2 2.0 – 5.0 µg/L nd nv na na 

Hexachlorocyclopentadiene 0/14 0 nd nd 2.5 5.0 µg/L nd nv na na 

Hexachloroethane 0/14 0 nd nd 1.0 2.0 µg/L nd nv na na 

Isophorone 0/14 0 nd nd 0.50 1.0 µg/L nd nv na na 

Methyl isobutyl ketone 0/16 0 nd nd 2.5 5.0 µg/L nd nv na na 

Nitrobenzene 0/14 0 nd nd 0.50 1.0 µg/L nd nv na na 

N-Nitroso-di-n-propylamine 0/14 0 nd nd 1.0 2.0 µg/L nd nv na na 

N-Nitrosodiphenylamine 0/14 0 nd nd 0.50 1.0 µg/L nd nv na na 

Pentachlorophenol 0/14 0 nd nd 2.5 5.0 µg/L nd na na na 

Phenol 0/14 0 nd nd 1.0 2.0 µg/L nd nv na na 
Polychlorinated biphenyls            
Aroclor-1016 0/14 0 nd nd 0.015 0.017 – 0.17 µg/L nd nv na na 

Aroclor-1221 0/14 0 nd nd 0.015 0.017 – 0.17 µg/L nd nv na na 

Aroclor-1232 0/14 0 nd nd 0.015 0.017 – 0.17 µg/L nd nv na na 

Aroclor-1242 0/14 0 nd nd 0.015 0.017 – 0.17 µg/L nd nv na na 

Aroclor-1248 2/14 14 0.092 4.7 0.35 0.017 – 0.02 µg/L SP-54 nv na na 

Aroclor-1254 3/14 21 0.020 J 2.3 J 0.19 0.017 – 0.02 µg/L SP-54 nv na na 

Aroclor-1260 2/14 14 0.16 1.9 J 0.15 0.017 – 0.02 µg/L SP-54 nv na na 

PCBs (total calc'd) 3/14 21 0.020 J 8.9 J 0.68 nc µg/L SP-54 na na na 

Pesticides            
4,4'-DDD 0/13 0 nd nd 0.0077 0.0017 – 0.18 µg/L nd na na na 

4,4'-DDE 0/13 0 nd nd 0.0087 0.0017 – 0.17 µg/L nd na na na 

4,4'-DDT 0/13 0 nd nd 0.0015 0.0017 – 0.017 µg/L nd na na na 

DDTs (total-calc'd) 0/13 0 nd nd 0.0091 0.0017 – 0.18 µg/L nd na na na 

Aldrin 0/13 0 nd nd 0.00070 0.0008 – 0.0083 µg/L nd na na na 
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CHEMICAL 

DETECTION 
FREQUENCY CONCENTRATION 

LOCATION OF 
MAXIMUM DETECT ACUTE WQS 

COMPARISON TO ACUTE WQS a 

RATIO % 
MINIMUM 
DETECT 

MAXIMUM 
DETECT 

CALCULATED 
MEAN 

RL OR RANGE 
OF RLS UNIT 

DETECT 
> ACUTE 

NONDETECT > 
ACUTE 

Dieldrin 0/13 0 nd nd 0.0060 0.0017 – 0.11 µg/L nd na na na 

Total aldrin/dieldrin   0/13 0 nd nd 0.0060 nc µg/L nd na na na 

alpha-BHC 0/13 0 nd nd 0.00082 0.0008 – 0.0083 µg/L nd nv na na 

beta-BHC 0/13 0 nd nd 0.00081 0.0008 – 0.0083 µg/L nd nv na na 

gamma-BHC 0/13 0 nd nd 0.00070 0.0008 – 0.0083 µg/L nd na na na 

delta-BHC 0/13 0 nd nd 0.0012 0.0008 – 0.0083 µg/L nd nv na na 

alpha-Chlordane 0/13 0 nd nd 0.00070 0.0008 – 0.0083 µg/L nd nv na na 

gamma-Chlordane 0/13 0 nd nd 0.00079 0.0008 – 0.0083 µg/L nd nv na na 

alpha-Endosulfan 0/13 0 nd nd 0.00070 0.0008 – 0.0083 µg/L nd na na na 

beta-Endosulfan 0/13 0 nd nd 0.011 0.0017 – 0.26 µg/L nd na na na 

Endosulfan sulfate 0/13 0 nd nd 0.0015 0.0017 – 0.017 µg/L nd na na na 

Endrin 0/13 0 nd nd 0.0030 0.0017 – 0.057 µg/L nd na na na 

Endrin aldehyde 0/13 0 nd nd 0.0031 0.0017 – 0.061 µg/L nd nv na na 

Endrin ketone 0/13 0 nd nd 0.0015 0.0017 – 0.017 µg/L nd nv na na 

Heptachlor 0/13 0 nd nd 0.00070 0.0008 – 0.0083 µg/L nd na na na 

Heptachlor epoxide 1/13 8 0.0076 0.0076 0.0013 0.0008 – 0.0083 µg/L SP-39 nv na na 

Methoxychlor 0/13 0 nd nd 0.0071 0.0083 – 0.083 µg/L nd nv na na 

Toxaphene 0/13 0 nd nd 0.071 0.083 – 0.83 µg/L nd na na na 

Total chlordane   0/13 0 nd nd 0.00079 nc µg/L nd nv na na 

Conventional parameters            
Total Organic Carbon (TOC) 8/13 62 2.08 13.4 3.8 1.5 mg/L SP-80 nv na na 

Total suspended solids 13/13 100 4.3 J 33.3 14 na mg/L SP-80 nv na na 
Volatile organic compounds            
1,1,1,2-Tetrachloroethane 0/16 0 nd nd 0.50 1.0 µg/L nd nv na na 

1,1,1-Trichloroethane 0/16 0 nd nd 0.50 1.0 µg/L nd nv na na 

1,1,2,2-Tetrachloroethane 0/16 0 nd nd 0.50 1.0 µg/L nd nv na na 

1,1,2-Trichloroethane 0/16 0 nd nd 0.50 1.0 µg/L nd nv na na 

1,1,2-Trichlorotrifluoroethane 0/16 0 nd nd 1.0 2.0 µg/L nd nv na na 

1,1-Dichloroethane 0/16 0 nd nd 0.50 1.0 µg/L nd nv na na 

1,1-Dichloroethene 0/16 0 nd nd 0.50 1.0 µg/L nd nv na na 

1,1-Dichloropropene 0/16 0 nd nd 0.50 1.0 µg/L nd nv na na 

1,2,3-Trichlorobenzene 0/16 0 nd nd 2.5 5.0 µg/L nd nv na na 

1,2,3-Trichloropropane 0/16 0 nd nd 1.5 3.0 µg/L nd nv na na 

1,2,4-Trimethylbenzene 0/16 0 nd nd 0.50 1.0 µg/L nd nv na na 

1,2-Dibromo-3-chloropropane 0/16 0 nd nd 2.5 5.0 µg/L nd nv na na 
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CHEMICAL 

DETECTION 
FREQUENCY CONCENTRATION 

LOCATION OF 
MAXIMUM DETECT ACUTE WQS 

COMPARISON TO ACUTE WQS a 

RATIO % 
MINIMUM 
DETECT 

MAXIMUM 
DETECT 

CALCULATED 
MEAN 

RL OR RANGE 
OF RLS UNIT 

DETECT 
> ACUTE 

NONDETECT > 
ACUTE 

1,2-Dibromoethane (EDB) 0/16 0 nd nd 0.50 1.0 µg/L nd nv na na 

1,2-Dichloroethane 0/16 0 nd nd 0.50 1.0 µg/L nd nv na na 

1,2-Dichloropropane 0/16 0 nd nd 0.50 1.0 µg/L nd nv na na 

1,3,5-Trimethylbenzene 0/16 0 nd nd 0.50 1.0 µg/L nd nv na na 

1,3-Dichloropropane 0/16 0 nd nd 0.50 1.0 µg/L nd nv na na 

2,2-Dichloropropane 0/16 0 nd nd 0.50 1.0 µg/L nd nv na na 

2-Chlorotoluene 0/16 0 nd nd 0.50 1.0 µg/L nd nv na na 

2-Hexanone 0/16 0 nd nd 2.5 5.0 µg/L nd nv na na 

4-Chlorotoluene 0/16 0 nd nd 0.50 1.0 µg/L nd nv na na 

Acetone 0/16 0 nd nd 2.5 5.0 µg/L nd nv na na 

Acrolein 0/16 0 nd nd 25 50 µg/L nd nv na na 

Acrylonitrile 0/16 0 nd nd 0.50 1.0 µg/L nd nv na na 

Benzene 0/16 0 nd nd 0.50 1.0 µg/L nd nv na na 

Bromobenzene 0/16 0 nd nd 0.50 1.0 µg/L nd nv na na 

Bromochloromethane 0/16 0 nd nd 0.50 1.0 µg/L nd nv na na 

Bromodichloromethane 0/16 0 nd nd 0.50 1.0 µg/L nd nv na na 

Bromoethane 0/16 0 nd nd 1.0 2.0 µg/L nd nv na na 

Bromoform 0/16 0 nd nd 0.50 1.0 µg/L nd nv na na 

Bromomethane 0/16 0 nd nd 0.50 1.0 µg/L nd nv na na 

Carbon disulfide 2/16 12 1.1 2.4 0.66 1.0 µg/L SP-54 nv na na 

Carbon tetrachloride 0/16 0 nd nd 0.50 1.0 µg/L nd nv na na 

Chlorobenzene 1/16 6 6.5 6.5 0.88 1.0 µg/L SP-54 nv na na 

Chloroethane 0/16 0 nd nd 0.50 1.0 µg/L nd nv na na 

Chloroform 0/16 0 nd nd 0.50 1.0 µg/L nd nv na na 

Chloromethane 0/16 0 nd nd 0.50 1.0 µg/L nd nv na na 

cis-1,2-Dichloroethene 0/16 0 nd nd 0.50 1.0 µg/L nd nv na na 

cis-1,3-Dichloropropene 0/16 0 nd nd 0.50 1.0 µg/L nd nv na na 

p-Cymene 0/16 0 nd nd 0.50 1.0 µg/L nd nv na na 

Dibromochloromethane 0/16 0 nd nd 0.50 1.0 µg/L nd nv na na 

Dibromomethane 0/16 0 nd nd 0.50 1.0 µg/L nd nv na na 

Dichloromethane 0/16 0 nd nd 1.0 2.0 µg/L nd nv na na 

Ethylbenzene 0/16 0 nd nd 0.50 1.0 µg/L nd nv na na 

Iodomethane 0/16 0 nd nd 0.50 1.0 µg/L nd nv na na 

Isopropylbenzene 0/16 0 nd nd 0.50 1.0 µg/L nd nv na na 

Methyl ethyl ketone 0/16 0 nd nd 2.5 5.0 µg/L nd nv na na 
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CHEMICAL 

DETECTION 
FREQUENCY CONCENTRATION 

LOCATION OF 
MAXIMUM DETECT ACUTE WQS 

COMPARISON TO ACUTE WQS a 

RATIO % 
MINIMUM 
DETECT 

MAXIMUM 
DETECT 

CALCULATED 
MEAN 

RL OR RANGE 
OF RLS UNIT 

DETECT 
> ACUTE 

NONDETECT > 
ACUTE 

n-Butylbenzene 0/16 0 nd nd 0.50 1.0 µg/L nd nv na na 

n-Propylbenzene 0/16 0 nd nd 0.50 1.0 µg/L nd nv na na 

sec-Butylbenzene 0/16 0 nd nd 0.50 1.0 µg/L nd nv na na 

Styrene 0/16 0 nd nd 0.50 1.0 µg/L nd nv na na 

tert-Butylbenzene 0/16 0 nd nd 0.50 1.0 µg/L nd nv na na 

Tetrachloroethene 0/16 0 nd nd 0.50 1.0 µg/L nd nv na na 

Toluene 0/16 0 nd nd 0.50 1.0 µg/L nd nv na na 

trans-1,2-Dichloroethene 0/16 0 nd nd 0.50 1.0 µg/L nd nv na na 

trans-1,3-Dichloropropene 0/16 0 nd nd 0.50 1.0 µg/L nd nv na na 

trans-1,4-Dichloro-2-butene 0/16 0 nd nd 2.5 5.0 µg/L nd nv na na 

Trichloroethene 0/16 0 nd nd 0.50 1.0 µg/L nd nv na na 

Trichlorofluoromethane 0/16 0 nd nd 0.50 1.0 µg/L nd nv na na 

Vinyl acetate 0/16 0 nd nd 2.5 5.0 µg/L nd nv na na 

Vinyl chloride 0/16 0 nd nd 0.50 1.0 µg/L nd nv na na 

Xylene (ortho) 0/16 0 nd nd 0.50 1.0 µg/L nd nv na na 

Xylene (meta & para) 0/16 0 nd nd 0.50 1.0 µg/L nd nv na na 

 Total xylenes 0/16 0 nd nd 0.50 nc µg/L nd nv na na 

Petroleum groups            
Gasoline 1/8 12 0.29 0.29 0.15 0.25 mg/L SP-54 nv na na 

TPH - Diesel Range 2/8 25 0.54 2.2 0.44 0.25 mg/L SP-54 nv na na 

TPH - Motor Oil Range 1/8 12 1.9 1.9 0.46 0.5 mg/L SP-54 nv na na 

Filtered            
Metals and trace elements            
Arsenic 16/16 100 0.054 253 22 na µg/L SP-76 69 2 0 

Cadmium 16/16 100 0.009 0.508 0.099 na µg/L SP-82 42 0 0 

Chromium 0/16 0 nd nd 2.75 1.51 – 9.74 µg/L na 1100 0 0 

Copper 7/16 44 8.16 J 22.8 6.6 3.28 – 7.77 µg/L SP-80 4.8 7 5 

Lead 16/16 100 0.036 3 0.34 na µg/L SP-76 210 0 0 

Mercury 16/16 100 0.00062 0.0153 0.0035 na µg/L SP-76 1.8 0 0 

Nickel 12/16 75 0.84 5.25 1.9 0.04 µg/L SP-20 74 0 0 

Silver 14/16 88 0.012 0.112 0.047 0.015 µg/L SP-20 1.9 0 0 

Zinc 16/16 100 3.29 161 26.5 na µg/L SP-82 90 2 0 
PAHs            
2-Chloronaphthalene 0/15 0 nd nd 0.50 1.0 µg/L nd nv na na 

2-Methylnaphthalene 0/15 0 nd nd 0.50 1.0 µg/L nd nv na na 
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CHEMICAL 

DETECTION 
FREQUENCY CONCENTRATION 

LOCATION OF 
MAXIMUM DETECT ACUTE WQS 

COMPARISON TO ACUTE WQS a 

RATIO % 
MINIMUM 
DETECT 

MAXIMUM 
DETECT 

CALCULATED 
MEAN 

RL OR RANGE 
OF RLS UNIT 

DETECT 
> ACUTE 

NONDETECT > 
ACUTE 

Acenaphthene 0/15 0 nd nd 0.50 1.0 µg/L nd nv na na 

Acenaphthylene 0/15 0 nd nd 0.50 1.0 µg/L nd nv na na 

Anthracene 0/15 0 nd nd 0.50 1.0 µg/L nd nv na na 

Benzo(a)anthracene 0/15 0 nd nd 0.50 1.0 µg/L nd nv na na 

Benzo(a)pyrene 0/15 0 nd nd 0.50 1.0 µg/L nd nv na na 

Benzo(b)fluoranthene 0/15 0 nd nd 0.50 1.0 µg/L nd nv na na 

Benzo(g,h,i)perylene 0/15 0 nd nd 0.50 1.0 µg/L nd nv na na 

Benzo(k)fluoranthene 0/15 0 nd nd 0.50 1.0 µg/L nd nv na na 

Benzofluoranthenes (total-
calc'd) 0/15 0 nd nd 0.50 nc µg/L nd nv na na 

Chrysene 0/15 0 nd nd 0.50 1.0 µg/L nd nv na na 

Dibenzo(a,h)anthracene 0/15 0 nd nd 0.50 1.0 µg/L nd nv na na 

Dibenzofuran 0/15 0 nd nd 0.50 1.0 µg/L nd nv na na 

Fluoranthene 0/15 0 nd nd 0.50 1.0 µg/L nd nv na na 

Fluorene 0/15 0 nd nd 0.50 1.0 µg/L nd nv na na 

Indeno(1,2,3-cd)pyrene 0/15 0 nd nd 0.50 1.0 µg/L nd nv na na 

Naphthalene 0/15 0 nd nd 0.50 1.0 µg/L nd nv na na 

Phenanthrene 0/15 0 nd nd 0.50 1.0 µg/L nd nv na na 

Pyrene 0/15 0 nd nd 0.50 1.0 µg/L nd nv na na 

Total HPAH   0/15 0 nd nd 0.50 nc µg/L nd nv na na 

Total LPAH   0/15 0 nd nd 0.50 nc µg/L nd nv na na 

Carcinogenic PAHs - Mammal 0/15 0 nd nd 0.46 0.91 µg/L nd nv na na 

Total PAH   0/15 0 nd nd 0.50 nc µg/L nd nv na na 
Phthalates            
Bis(2-ethylhexyl)phthalate 0/14 0 nd nd 0.67 1.0 – 3.8 µg/L nd nv na na 

Butyl benzyl phthalate 0/15 0 nd nd 0.50 1.0 µg/L nd nv na na 

Diethyl phthalate 0/15 0 nd nd 0.67 1.0 – 5.5 µg/L nd nv na na 

Dimethyl phthalate 0/15 0 nd nd 0.50 1.0 µg/L nd nv na na 

Di-n-butyl phthalate 0/15 0 nd nd 0.59 1.0 – 3.8 µg/L nd nv na na 

Di-n-octyl phthalate 0/15 0 nd nd 0.50 1.0 µg/L nd nv na na 

Other SVOCs            
1,2,4-Trichlorobenzene 0/15 0 nd nd 0.50 1.0 µg/L nd nv na na 

1,2-Dichlorobenzene 0/15 0 nd nd 0.50 1.0 µg/L nd nv na na 

1,3-Dichlorobenzene 1/15 7 3.6 3.6 0.71 1.0 µg/L SP-54 nv na na 

1,4-Dichlorobenzene 1/15 7 3.9 3.9 0.73 1.0 µg/L SP-54 nv na na 
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CHEMICAL 

DETECTION 
FREQUENCY CONCENTRATION 

LOCATION OF 
MAXIMUM DETECT ACUTE WQS 

COMPARISON TO ACUTE WQS a 

RATIO % 
MINIMUM 
DETECT 

MAXIMUM 
DETECT 

CALCULATED 
MEAN 

RL OR RANGE 
OF RLS UNIT 

DETECT 
> ACUTE 

NONDETECT > 
ACUTE 

1,4-Dioxane 0/15 0 nd nd 0.50 1.0 µg/L nd nv na na 

2,4,5-Trichlorophenol 0/15 0 nd nd 2.5 5.0 µg/L nd nv na na 

2,4,6-Trichlorophenol 0/15 0 nd nd 2.5 5.0 µg/L nd nv na na 

2,4-Dichlorophenol 0/15 0 nd nd 1.5 3.0 µg/L nd nv na na 

2,4-Dimethylphenol 0/15 0 nd nd 1.5 3.0 µg/L nd nv na na 

2,4-Dinitrophenol 0/15 0 nd nd 13 25 µg/L nd nv na na 

2,4-Dinitrotoluene 0/15 0 nd nd 2.5 5.0 µg/L nd nv na na 

2,6-Dinitrotoluene 0/15 0 nd nd 2.5 5.0 µg/L nd nv na na 

2-Chlorophenol 0/15 0 nd nd 0.50 1.0 µg/L nd nv na na 

2-Methylphenol 0/15 0 nd nd 0.50 1.0 µg/L nd nv na na 

2-Nitroaniline 0/15 0 nd nd 2.5 5.0 µg/L nd nv na na 

2-Nitrophenol 0/15 0 nd nd 2.5 5.0 µg/L nd nv na na 

3,3'-Dichlorobenzidine 0/15 0 nd nd 2.5 5.0 µg/L nd nv na na 

3-Nitroaniline 0/15 0 nd nd 3.0 6.0 µg/L nd nv na na 

4,6-Dinitro-o-cresol 0/15 0 nd nd 7.5 15 µg/L nd nv na na 

4-Bromophenyl phenyl ether 0/15 0 nd nd 0.50 1.0 µg/L nd nv na na 

4-Chloro-3-methylphenol 0/15 0 nd nd 1.0 2.0 µg/L nd nv na na 

4-Chloroaniline 0/15 0 nd nd 1.5 3.0 µg/L nd nv na na 

4-Chlorophenyl phenyl ether 0/15 0 nd nd 0.50 1.0 µg/L nd nv na na 

4-Methylphenol 0/15 0 nd nd 0.50 1.0 µg/L nd nv na na 

4-Nitroaniline 0/15 0 nd nd 2.5 5.0 µg/L nd nv na na 

4-Nitrophenol 0/15 0 nd nd 2.5 5.0 µg/L nd nv na na 

Benzoic acid 0/15 0 nd nd 5.0 10 µg/L nd nv na na 

Benzyl alcohol 0/15 0 nd nd 2.5 5.0 µg/L nd nv na na 

bis(2-chloroethoxy)methane 0/15 0 nd nd 0.50 1.0 µg/L nd nv na na 

bis(2-chloroethyl)ether 0/15 0 nd nd 1.0 2.0 µg/L nd nv na na 

bis(2-chloroisopropyl)ether 0/15 0 nd nd 0.50 1.0 µg/L nd nv na na 

Carbazole 0/15 0 nd nd 0.50 1.0 µg/L nd nv na na 

Hexachlorobenzene 0/15 0 nd nd 0.50 1.0 µg/L nd nv na na 

Hexachlorobutadiene 0/15 0 nd nd 1.0 2.0 µg/L nd nv na na 

Hexachlorocyclopentadiene 0/15 0 nd nd 2.5 5.0 µg/L nd nv na na 

Hexachloroethane 0/15 0 nd nd 1.0 2.0 µg/L nd nv na na 

Isophorone 0/15 0 nd nd 0.50 1.0 µg/L nd nv na na 

Nitrobenzene 0/15 0 nd nd 0.50 1.0 µg/L nd nv na na 

N-Nitroso-di-n-propylamine 0/15 0 nd nd 1.0 2.0 µg/L nd nv na na 
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CHEMICAL 

DETECTION 
FREQUENCY CONCENTRATION 

LOCATION OF 
MAXIMUM DETECT ACUTE WQS 

COMPARISON TO ACUTE WQS a 

RATIO % 
MINIMUM 
DETECT 

MAXIMUM 
DETECT 

CALCULATED 
MEAN 

RL OR RANGE 
OF RLS UNIT 

DETECT 
> ACUTE 

NONDETECT > 
ACUTE 

N-Nitrosodiphenylamine 0/15 0 nd nd 0.50 1.0 µg/L nd nv na na 

Pentachlorophenol 0/15 0 nd nd 2.5 5.0 µg/L nd 13 0 0 

Phenol 0/15 0 nd nd 1.0 2.0 µg/L nd nv na na 

Polychlorinated biphenyls            
Aroclor-1016 0/16 0 nd nd 0.0085 0.017 µg/L nd nv na na 

Aroclor-1221 0/16 0 nd nd 0.0085 0.017 µg/L nd nv na na 

Aroclor-1232 0/16 0 nd nd 0.0085 0.017 µg/L nd nv na na 

Aroclor-1242 0/16 0 nd nd 0.0085 0.017 µg/L nd nv na na 

Aroclor-1248 1/16 6 0.21 0.21 0.021 0.017 µg/L SP-54 nv na na 

Aroclor-1254 0/16 0 nd nd 0.013 0.017 – 0.15 µg/L nd nv na na 

Aroclor-1260 1/16 6 0.047 0.047 0.011 0.017 µg/L SP-54 nv na na 

PCBs (total calc'd) 1/16 6 0.26 0.26 0.024 nc µg/L SP-54 10 0 0 
Pesticides            
4,4'-DDD 0/16 0 nd nd 0.0016 0.0017 – 0.021 µg/L nd 0.13 0 0 

4,4'-DDE 0/16 0 nd nd 0.0026 0.0017 – 0.058 µg/L nd 0.13 0 0 

4,4'-DDT 0/16 0 nd nd 0.00085 0.0017 µg/L nd 0.13 0 0 

DDTs (total-calc'd) 0/16 0 nd nd 0.0032 0.0017 – 0.058 µg/L nd 0.13 0 0 

Aldrin 0/16 0 nd nd 0.00040 0.0008 µg/L nd 0.71 0 0 

Dieldrin 0/16 0 nd nd 0.0011 0.0017 – 0.0095 µg/L nd 0.71 0 0 

Total aldrin/dieldrin   0/16 0 nd nd 0.0011 nc µg/L nd nv na na 

alpha-BHC 0/16 0 nd nd 0.00059 0.0008 – 0.007 µg/L nd nv na na 

beta-BHC 0/16 0 nd nd 0.00066 0.0008 – 0.009 µg/L nd nv na na 

gamma-BHC 0/16 0 nd nd 0.00040 0.0008 µg/L nd 0.16 0 na 

delta-BHC 0/16 0 nd nd 0.0018 0.0008 – 0.013 µg/L nd nv na na 

alpha-Chlordane 0/16 0 nd nd 0.0016 0.0008 – 0.038 µg/L nd nv na na 

gamma-Chlordane 0/16 0 nd nd 0.00067 0.0008 – 0.0054 µg/L nd nv na na 

alpha-Endosulfan 0/16 0 nd nd 0.00040 0.0008 µg/L nd 0.034 0 0 

beta-Endosulfan 0/16 0 nd nd 0.0011 0.0017 – 0.011 µg/L nd 0.034 0 0 

Endosulfan sulfate 0/16 0 nd nd 0.00085 0.0017 µg/L nd 0.034 0 0 

Endrin 0/16 0 nd nd 0.00085 0.0017 µg/L nd 0.037 0 0 

Endrin aldehyde 0/16 0 nd nd 0.00085 0.0017 µg/L nd nv na na 

Endrin ketone 0/16 0 nd nd 0.00085 0.0017 µg/L nd nv na na 

Heptachlor 0/16 0 nd nd 0.00040 0.0008 µg/L nd 0.053 0 0 

Heptachlor epoxide 1/16 6 0.0090 0.0090 0.0014 0.0008 – 0.016 µg/L SP-39 nv na na 

Methoxychlor 0/16 0 nd nd 0.0042 0.0083 µg/L nd nv na na 
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CHEMICAL 

DETECTION 
FREQUENCY CONCENTRATION 

LOCATION OF 
MAXIMUM DETECT ACUTE WQS 

COMPARISON TO ACUTE WQS a 

RATIO % 
MINIMUM 
DETECT 

MAXIMUM 
DETECT 

CALCULATED 
MEAN 

RL OR RANGE 
OF RLS UNIT 

DETECT 
> ACUTE 

NONDETECT > 
ACUTE 

Toxaphene 0/16 0 nd nd 0.042 0.083 µg/L nd 0.21 0 0 

Total chlordane   0/16 0 nd nd 0.0019 nc µg/L nd nv na na 
Conventional parameters            
Dissolved Organic Carbon 6/16 38 1.75 J 14.8 J 2.7 1.5 mg/L SP-80 nv na na 

Petroleum groups            
TPH - Diesel Range 2/8 25 0.50 1.4 0.33 0.25 mg/L SP-54 nv na na 

TPH - Motor Oil Range 0/8 0 nd nd 0.25 0.5 mg/L nd nv na na 
a Comparisons were not made to chronic water quality standards because chronic standards are based on 4-day average concentrations not to be exceeded more than once every 

three years. Because of the tidal cycle, comparison of intertidal seep samples to acute standards is more appropriate. Acute standards represent 1-hour average concentrations 
not to be exceeded more than once every three years on average. 
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Table E.6.5-5. Summary statistics for Great Western seep data by sampling event 

CHEMICAL 

DETECTION 
FREQUENCY CONCENTRATION LOCATION OF 

MAXIMUM 
DETECT 

ACUTE 
WQS 

COMPARISON TO ACUTE WQS a 

RATIO % 
MINIMUM 
DETECT 

MAXIMUM 
DETECT 

CALCULATED 
MEAN 

RL OR  
RANGE OF RLS UNIT 

DETECT 
> ACUTE 

NONDETECT > 
ACUTE 

GreatWestern Apr-94            
Other SVOCs            
Methyl isobutyl ketone 0/6 0 nd nd 5.0 10 µg/L na nv na na 

Conventional parameters            

Salinity 6/6 100 2.57 12.03 7.4 na ppt 
S-1 

nv na na 
S-6 

Volatile organic compounds            
1,1,1-Trichloroethane 0/6 0 nd nd 0.50 1.0 µg/L na nv na na 

1,1,2,2-Tetrachloroethane 0/6 0 nd nd 0.50 1.0 µg/L na nv na na 

1,1,2-Trichloroethane 0/6 0 nd nd 0.50 1.0 µg/L na nv na na 

1,1-Dichloroethane 3/6 50 1.0 2.0 1.1 1.0 µg/L 
S-4 

nv na na 
S-1 

1,1-Dichloroethene 1/6 17 1.0 1.0 0.58 1.0 µg/L S-4 nv na na 

1,2-Dichloroethane 0/6 0 nd nd 0.50 1.0 µg/L na nv na na 

1,2-Dichloroethene (total) 3/6 50 7.0 110 23 1.0 µg/L S-2 nv na na 

1,2-Dichloropropane 0/6 0 nd nd 0.50 1.0 µg/L na nv na na 

2-Hexanone 0/6 0 nd nd 5.0 10 µg/L na nv na na 

Acetone 0/6 0 nd nd 5.0 10 µg/L na nv na na 

Benzene 0/6 0 nd nd 0.50 1.0 µg/L na nv na na 

Bromodichloromethane 0/6 0 nd nd 0.50 1.0 µg/L na nv na na 

Bromoform 0/6 0 nd nd 2.5 5.0 µg/L na nv na na 

Bromomethane 0/6 0 nd nd 5.0 10 µg/L na nv na na 

Carbon disulfide 0/6 0 nd nd 0.50 1.0 µg/L na nv na na 

Carbon tetrachloride 0/6 0 nd nd 0.50 1.0 µg/L na nv na na 

Chlorobenzene 0/6 0 nd nd 0.50 1.0 µg/L na nv na na 

Chloroethane 0/6 0 nd nd 0.50 1.0 µg/L na nv na na 

Chloroform 0/6 0 nd nd 0.50 1.0 µg/L na nv na na 

Chloromethane 0/6 0 nd nd 5.0 10 µg/L na nv na na 

cis-1,3-Dichloropropene 0/6 0 nd nd 0.50 1.0 µg/L na nv na na 

Dibromochloromethane 0/6 0 nd nd 0.50 1.0 µg/L na nv na na 

Dichloromethane 0/6 0 nd nd 2.5 5.0 µg/L na nv na na 

Ethylbenzene 0/6 0 nd nd 0.50 1.0 µg/L na nv na na 



Table E.6.5-5, cont. Summary statistics for Great Western seep data by sampling event 

Lower
 Duwamish

 Waterway
 Group

 

Port  of Seattle  /  Ci ty  of Seattle  /  King County /  The Boeing Company  
 

FINAL 
LDW RI: Appendix E 

July 9, 2010 
 Page 474 

 

CHEMICAL 

DETECTION 
FREQUENCY CONCENTRATION LOCATION OF 

MAXIMUM 
DETECT 

ACUTE 
WQS 

COMPARISON TO ACUTE WQS a 

RATIO % 
MINIMUM 
DETECT 

MAXIMUM 
DETECT 

CALCULATED 
MEAN 

RL OR  
RANGE OF RLS UNIT 

DETECT 
> ACUTE 

NONDETECT > 
ACUTE 

Methyl ethyl ketone 0/6 0 nd nd 5.0 10 µg/L na nv na na 

Styrene 0/6 0 nd nd 0.50 1.0 µg/L na nv na na 

Tetrachloroethene 2/6 33 3.0 760 130 1.0 µg/L S-2 nv na na 

Toluene 0/6 0 nd nd 0.50 1.0 µg/L na nv na na 

trans-1,3-Dichloropropene 0/6 0 nd nd 0.50 1.0 µg/L na nv na na 

Trichloroethene 3/6 50 1.0 370 62 1.0 µg/L S-2 nv na na 

Vinyl acetate 0/6 0 nd nd 5.0 10 µg/L na nv na na 

Vinyl chloride 1/6 17 1.0 1.0 0.58 1.0 µg/L S-4 nv na na 

Xylene (total) 0/6 0 nd nd 0.50 1.0 µg/L na nv na na 

GreatWestern Jul-94            
Other SVOCs            
Methyl isobutyl ketone 0/2 0 nd nd 5.0 10 µg/L na nv na na 
Conventional parameters            
Salinity 2/2 100 17.8 20.55 19.2 na ppt S-1 nv na na 
Volatile organic compounds            
1,1,1-Trichloroethane 0/2 0 nd nd 0.50 1.0 µg/L na nv na na 

1,1,2,2-Tetrachloroethane 0/2 0 nd nd 0.50 1.0 µg/L na nv na na 

1,1,2-Trichloroethane 0/2 0 nd nd 0.50 1.0 µg/L na nv na na 

1,1-Dichloroethane 1/2 50 1.0 1.0 0.75 1.0 µg/L S-1 nv na na 

1,1-Dichloroethene 0/2 0 nd nd 0.50 1.0 µg/L na nv na na 

1,2-Dichloroethane 0/2 0 nd nd 0.50 1.0 µg/L na nv na na 

1,2-Dichloroethene (total) 2/2 100 3.0 40 22 na µg/L S-2 nv na na 

1,2-Dichloropropane 0/2 0 nd nd 0.50 1.0 µg/L na nv na na 

2-Hexanone 0/2 0 nd nd 5.0 10 µg/L na nv na na 

Acetone 0/2 0 nd nd 5.0 10 µg/L na nv na na 

Benzene 0/2 0 nd nd 0.50 1.0 µg/L na nv na na 

Bromodichloromethane 0/2 0 nd nd 0.50 1.0 µg/L na nv na na 

Bromoform 0/2 0 nd nd 2.5 5.0 µg/L na nv na na 

Bromomethane 0/2 0 nd nd 5.0 10 µg/L na nv na na 

Carbon disulfide 0/2 0 nd nd 0.50 1.0 µg/L na nv na na 

Carbon tetrachloride 0/2 0 nd nd 0.50 1.0 µg/L na nv na na 

Chlorobenzene 0/2 0 nd nd 0.50 1.0 µg/L na nv na na 

Chloroethane 0/2 0 nd nd 0.50 1.0 µg/L na nv na na 

Chloroform 0/2 0 nd nd 0.50 1.0 µg/L na nv na na 

Chloromethane 0/2 0 nd nd 5.0 10 µg/L na nv na na 
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CHEMICAL 

DETECTION 
FREQUENCY CONCENTRATION LOCATION OF 

MAXIMUM 
DETECT 

ACUTE 
WQS 

COMPARISON TO ACUTE WQS a 

RATIO % 
MINIMUM 
DETECT 

MAXIMUM 
DETECT 

CALCULATED 
MEAN 

RL OR  
RANGE OF RLS UNIT 

DETECT 
> ACUTE 

NONDETECT > 
ACUTE 

cis-1,3-Dichloropropene 0/2 0 nd nd 0.50 1.0 µg/L na nv na na 

Dibromochloromethane 0/2 0 nd nd 0.50 1.0 µg/L na nv na na 

Dichloromethane 0/2 0 nd nd 2.5 5.0 µg/L na nv na na 

Ethylbenzene 0/2 0 nd nd 0.50 1.0 µg/L na nv na na 

Methyl ethyl ketone 0/2 0 nd nd 5.0 10 µg/L na nv na na 

Styrene 0/2 0 nd nd 0.50 1.0 µg/L na nv na na 

Tetrachloroethene 2/2 100 2.0 220 110 na µg/L S-2 nv na na 

Toluene 0/2 0 nd nd 0.50 1.0 µg/L na nv na na 

trans-1,3-Dichloropropene 0/2 0 nd nd 0.50 1.0 µg/L na nv na na 

Trichloroethene 1/2 50 94 94 47 1.0 µg/L S-2 nv na na 

Vinyl acetate 0/2 0 nd nd 5.0 10 µg/L na nv na na 

Vinyl chloride 1/2 50 3.0 3.0 1.8 1.0 µg/L S-2 nv na na 

Xylene (total) 0/2 0 nd nd 0.50 1.0 µg/L na nv na na 

GreatWestern May-95            
Other SVOCs            
Methyl isobutyl ketone 0/7 0 nd nd 5.0 10 µg/L na nv na na 
Volatile organic compounds            
1,1,1-Trichloroethane 1/7 14 1.0 1.0 0.57 1.0 µg/L S-1 nv na na 

1,1,2,2-Tetrachloroethane 0/7 0 nd nd 0.50 1.0 µg/L na nv na na 

1,1,2-Trichloroethane 0/7 0 nd nd 0.50 1.0 µg/L na nv na na 

1,1-Dichloroethane 2/7 29 1.0 2.0 0.79 1.0 µg/L S-1 nv na na 

1,1-Dichloroethene 0/7 0 nd nd 0.50 1.0 µg/L na nv na na 

1,2-Dichloroethane 1/7 14 1.0 1.0 0.57 1.0 µg/L S-2 nv na na 

1,2-Dichloroethene (total) 3/7 43 3.0 150 26 1.0 µg/L S-2 nv na na 

1,2-Dichloropropane 0/7 0 nd nd 0.50 1.0 µg/L na nv na na 

2-Hexanone 0/7 0 nd nd 5.0 10 µg/L na nv na na 

Acetone 0/7 0 nd nd 5.0 10 µg/L na nv na na 

Benzene 0/7 0 nd nd 0.50 1.0 µg/L na nv na na 

Bromodichloromethane 0/7 0 nd nd 0.50 1.0 µg/L na nv na na 

Bromoform 0/7 0 nd nd 2.5 5.0 µg/L na nv na na 

Bromomethane 0/7 0 nd nd 5.0 10 µg/L na nv na na 

Carbon disulfide 0/7 0 nd nd 0.50 1.0 µg/L na nv na na 

Carbon tetrachloride 0/7 0 nd nd 0.50 1.0 µg/L na nv na na 

Chlorobenzene 0/7 0 nd nd 0.50 1.0 µg/L na nv na na 

Chloroethane 0/7 0 nd nd 0.50 1.0 µg/L na nv na na 
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CHEMICAL 

DETECTION 
FREQUENCY CONCENTRATION LOCATION OF 

MAXIMUM 
DETECT 

ACUTE 
WQS 

COMPARISON TO ACUTE WQS a 

RATIO % 
MINIMUM 
DETECT 

MAXIMUM 
DETECT 

CALCULATED 
MEAN 

RL OR  
RANGE OF RLS UNIT 

DETECT 
> ACUTE 

NONDETECT > 
ACUTE 

Chloroform 0/7 0 nd nd 0.50 1.0 µg/L na nv na na 

Chloromethane 0/7 0 nd nd 5.0 10 µg/L na nv na na 

cis-1,3-Dichloropropene 0/7 0 nd nd 0.50 1.0 µg/L na nv na na 

Dibromochloromethane 0/7 0 nd nd 0.50 1.0 µg/L na nv na na 

Dichloromethane 0/7 0 nd nd 3.1 5.0 – 10 µg/L na nv na na 

Ethylbenzene 0/7 0 nd nd 0.50 1.0 µg/L na nv na na 

Methyl ethyl ketone 0/7 0 nd nd 5.0 10 µg/L na nv na na 

Styrene 0/7 0 nd nd 0.50 1.0 µg/L na nv na na 

Tetrachloroethene 2/7 29 6.0 710 100 1.0 µg/L S-2 nv na na 

Toluene 0/7 0 nd nd 0.50 1.0 µg/L na nv na na 

trans-1,3-Dichloropropene 0/7 0 nd nd 0.50 1.0 µg/L na nv na na 

Trichloroethene 2/7 29 8.0 480 70 1.0 µg/L S-2 nv na na 

Vinyl acetate 0/7 0 nd nd 5.0 10 µg/L na nv na na 

Vinyl chloride 2/7 29 2.0 2.0 0.93 1.0 µg/L 
S-4 

nv na na 
S-2 

Xylene (total) 0/7 0 nd nd 0.50 1.0 µg/L na nv na na 
GreatWestern Nov-94            
Other SVOCs            
Methyl isobutyl ketone 0/7 0 nd nd 5.0 10 µg/L na nv na na 

Volatile organic compounds            
1,1,1-Trichloroethane 0/7 0 nd nd 0.50 1.0 µg/L na nv na na 

1,1,2,2-Tetrachloroethane 0/7 0 nd nd 0.50 1.0 µg/L na nv na na 

1,1,2-Trichloroethane 0/7 0 nd nd 0.50 1.0 µg/L na nv na na 

1,1-Dichloroethane 0/7 0 nd nd 0.50 1.0 µg/L na nv na na 

1,1-Dichloroethene 0/7 0 nd nd 0.50 1.0 µg/L na nv na na 

1,2-Dichloroethane 0/7 0 nd nd 0.50 1.0 µg/L na nv na na 

1,2-Dichloroethene (total) 2/7 29 1.0 50 7.6 1.0 µg/L S-2 nv na na 

1,2-Dichloropropane 0/7 0 nd nd 0.50 1.0 µg/L na nv na na 

2-Hexanone 0/7 0 nd nd 5.0 10 µg/L na nv na na 

Acetone 0/7 0 nd nd 16 10 – 100 µg/L na nv na na 

Benzene 0/7 0 nd nd 0.50 1.0 µg/L na nv na na 

Bromodichloromethane 0/7 0 nd nd 0.50 1.0 µg/L na nv na na 

Bromoform 0/7 0 nd nd 2.5 5.0 µg/L na nv na na 

Bromomethane 0/7 0 nd nd 5.0 10 µg/L na nv na na 

Carbon disulfide 0/7 0 nd nd 0.50 1.0 µg/L na nv na na 
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CHEMICAL 

DETECTION 
FREQUENCY CONCENTRATION LOCATION OF 

MAXIMUM 
DETECT 

ACUTE 
WQS 

COMPARISON TO ACUTE WQS a 

RATIO % 
MINIMUM 
DETECT 

MAXIMUM 
DETECT 

CALCULATED 
MEAN 

RL OR  
RANGE OF RLS UNIT 

DETECT 
> ACUTE 

NONDETECT > 
ACUTE 

Carbon tetrachloride 0/7 0 nd nd 0.50 1.0 µg/L na nv na na 

Chlorobenzene 0/7 0 nd nd 0.50 1.0 µg/L na nv na na 

Chloroethane 0/7 0 nd nd 0.50 1.0 µg/L na nv na na 

Chloroform 0/7 0 nd nd 0.50 1.0 µg/L na nv na na 

Chloromethane 0/7 0 nd nd 5.0 10 µg/L na nv na na 

cis-1,3-Dichloropropene 0/7 0 nd nd 0.50 1.0 µg/L na nv na na 

Dibromochloromethane 0/7 0 nd nd 0.50 1.0 µg/L na nv na na 

Dichloromethane 0/7 0 nd nd 2.9 5.0 – 10 µg/L na nv na na 

Ethylbenzene 0/7 0 nd nd 0.50 1.0 µg/L na nv na na 

Methyl ethyl ketone 0/7 0 nd nd 5.0 10 µg/L na nv na na 

Styrene 0/7 0 nd nd 0.50 1.0 µg/L na nv na na 

Tetrachloroethene 2/7 29 1.0 440 63 1.0 µg/L S-2 nv na na 

Toluene 0/7 0 nd nd 0.50 1.0 µg/L na nv na na 

trans-1,3-Dichloropropene 0/7 0 nd nd 0.50 1.0 µg/L na nv na na 

Trichloroethene 1/7 14 130 130 19 1.0 µg/L S-2 nv na na 

Vinyl acetate 0/7 0 nd nd 5.0 10 µg/L na nv na na 

Vinyl chloride 0/7 0 nd nd 0.50 1.0 µg/L na nv na na 

Xylene (total) 0/7 0 nd nd 0.50 nc µg/L na nv na na 
GreatWestern-1995annual            
Other SVOCs            
Methyl isobutyl ketone 0/7 0 nd nd 5.0 10 µg/L na nv na na 

Volatile organic compounds            
1,1,1-Trichloroethane 0/7 0 nd nd 0.50 1.0 µg/L na nv na na 

1,1,2,2-Tetrachloroethane 0/7 0 nd nd 0.50 1.0 µg/L na nv na na 

1,1,2-Trichloroethane 0/7 0 nd nd 0.50 1.0 µg/L na nv na na 

1,1-Dichloroethane 2/7 29 1.0 1.0 0.64 1.0 µg/L 
S-1 

nv na na 
S-2 

1,1-Dichloroethene 0/7 0 nd nd 0.50 1.0 µg/L na nv na na 

1,2-Dichloroethane 1/7 14 1.0 1.0 0.57 1.0 µg/L S-2 nv na na 

1,2-Dichloroethene (total) 4/7 57 1.0 160 27 1.0 µg/L S-2 nv na na 

1,2-Dichloropropane 0/7 0 nd nd 0.50 1.0 µg/L na nv na na 

2-Hexanone 0/7 0 nd nd 5.0 10 µg/L na nv na na 

Acetone 0/7 0 nd nd 5.0 10 µg/L na nv na na 

Benzene 0/7 0 nd nd 0.50 1.0 µg/L na nv na na 

Bromodichloromethane 0/7 0 nd nd 0.50 1.0 µg/L na nv na na 



Table E.6.5-5, cont. Summary statistics for Great Western seep data by sampling event 

Lower
 Duwamish

 Waterway
 Group

 

Port  of Seattle  /  Ci ty  of Seattle  /  King County /  The Boeing Company  
 

FINAL 
LDW RI: Appendix E 

July 9, 2010 
 Page 478 

 

CHEMICAL 

DETECTION 
FREQUENCY CONCENTRATION LOCATION OF 

MAXIMUM 
DETECT 

ACUTE 
WQS 

COMPARISON TO ACUTE WQS a 

RATIO % 
MINIMUM 
DETECT 

MAXIMUM 
DETECT 

CALCULATED 
MEAN 

RL OR  
RANGE OF RLS UNIT 

DETECT 
> ACUTE 

NONDETECT > 
ACUTE 

Bromoform 0/7 0 nd nd 2.5 5.0 µg/L na nv na na 

Bromomethane 0/7 0 nd nd 5.0 10 µg/L na nv na na 

Carbon disulfide 0/7 0 nd nd 0.50 1.0 µg/L na nv na na 

Carbon tetrachloride 0/7 0 nd nd 0.50 1.0 µg/L na nv na na 

Chlorobenzene 0/7 0 nd nd 0.50 1.0 µg/L na nv na na 

Chloroethane 0/7 0 nd nd 0.50 1.0 µg/L na nv na na 

Chloroform 0/7 0 nd nd 0.50 1.0 µg/L na nv na na 

Chloromethane 0/7 0 nd nd 5.0 10 µg/L na nv na na 

cis-1,3-Dichloropropene 0/7 0 nd nd 0.50 1.0 µg/L na nv na na 

Dibromochloromethane 0/7 0 nd nd 0.50 1.0 µg/L na nv na na 

Dichloromethane 0/7 0 nd nd 2.5 5.0 µg/L na nv na na 

Ethylbenzene 0/7 0 nd nd 0.50 1.0 µg/L na nv na na 

Methyl ethyl ketone 0/7 0 nd nd 5.0 10 µg/L na nv na na 

Styrene 0/7 0 nd nd 0.50 1.0 µg/L na nv na na 

Tetrachloroethene 2/7 29 4.0 610 88 1.0 µg/L S-2 nv na na 

Toluene 0/7 0 nd nd 0.50 1.0 µg/L na nv na na 

trans-1,3-Dichloropropene 0/7 0 nd nd 0.50 1.0 µg/L na nv na na 

Trichloroethene 2/7 29 4.0 360 52 1.0 µg/L S-2 nv na na 

Vinyl acetate 0/7 0 nd nd 5.0 10 µg/L na nv na na 

Vinyl chloride 2/7 29 1.0 1.0 0.64 1.0 µg/L 
S-2 

nv na na 
S-11 

Xylene (total) 0/7 0 nd nd 0.50 1.0 µg/L na nv na na 
GreatWestern-1996annual            
Other SVOCs            
Methyl isobutyl ketone 0/5 0 nd nd 5.0 10 µg/L na nv na na 

Volatile organic compounds            
1,1,1-Trichloroethane 0/5 0 nd nd 0.50 1.0 µg/L na nv na na 

1,1,2,2-Tetrachloroethane 0/5 0 nd nd 0.50 1.0 µg/L na nv na na 

1,1,2-Trichloroethane 0/5 0 nd nd 0.50 1.0 µg/L na nv na na 

1,1-Dichloroethane 1/5 20 1.0 1.0 0.60 1.0 µg/L S-2 nv na na 

1,1-Dichloroethene 0/5 0 nd nd 0.50 1.0 µg/L na nv na na 

1,2-Dichloroethane 1/5 20 8.0 8.0 2.0 1.0 µg/L S-2 nv na na 

1,2-Dichloroethene (total) 3/5 60 8.0 310 69 1.0 µg/L S-2 nv na na 

1,2-Dichloropropane 1/5 20 1.0 1.0 0.60 1.0 µg/L S-2 nv na na 

2-Hexanone 0/5 0 nd nd 5.0 10 µg/L na nv na na 
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CHEMICAL 

DETECTION 
FREQUENCY CONCENTRATION LOCATION OF 

MAXIMUM 
DETECT 

ACUTE 
WQS 

COMPARISON TO ACUTE WQS a 

RATIO % 
MINIMUM 
DETECT 

MAXIMUM 
DETECT 

CALCULATED 
MEAN 

RL OR  
RANGE OF RLS UNIT 

DETECT 
> ACUTE 

NONDETECT > 
ACUTE 

Acetone 0/5 0 nd nd 5.0 10 µg/L na nv na na 

Benzene 0/5 0 nd nd 0.50 1.0 µg/L na nv na na 

Bromodichloromethane 0/5 0 nd nd 0.50 1.0 µg/L na nv na na 

Bromoform 0/5 0 nd nd 2.5 5.0 µg/L na nv na na 

Bromomethane 0/5 0 nd nd 5.0 10 µg/L na nv na na 

Carbon disulfide 0/5 0 nd nd 5.0 10 µg/L na nv na na 

Carbon tetrachloride 0/5 0 nd nd 0.50 1.0 µg/L na nv na na 

Chlorobenzene 0/5 0 nd nd 0.50 1.0 µg/L na nv na na 

Chloroethane 0/5 0 nd nd 0.50 1.0 µg/L na nv na na 

Chloroform 0/5 0 nd nd 0.50 1.0 µg/L na nv na na 

Chloromethane 0/5 0 nd nd 5.0 10 µg/L na nv na na 

cis-1,3-Dichloropropene 0/5 0 nd nd 0.50 1.0 µg/L na nv na na 

Dibromochloromethane 0/5 0 nd nd 0.50 1.0 µg/L na nv na na 

Dichloromethane 0/5 0 nd nd 2.5 5.0 µg/L na nv na na 

Ethylbenzene 0/5 0 nd nd 0.50 1.0 µg/L na nv na na 

Methyl ethyl ketone 0/5 0 nd nd 5.0 10 µg/L na nv na na 

Styrene 0/5 0 nd nd 0.50 1.0 µg/L na nv na na 

Tetrachloroethene 2/5 40 13 79 19 1.0 µg/L S-2 nv na na 

Toluene 1/5 20 2.0 2.0 0.80 1.0 µg/L S-4 nv na na 

trans-1,3-Dichloropropene 0/5 0 nd nd 0.50 1.0 µg/L na nv na na 

Trichloroethene 2/5 40 7.0 58 13 1.0 µg/L S-2 nv na na 

Vinyl acetate 0/5 0 nd nd 5.0 10 µg/L na nv na na 

Vinyl chloride 1/5 20 3.0 J 3.0 J 1.0 1.0 µg/L S-2 nv na na 

Xylene (total) 1/5 20 1.0 1.0 0.60 nc µg/L S-4 nv na na 
GreatWestern-1997annual            
Other SVOCs            
Methyl isobutyl ketone 0/4 0 nd nd 5.0 10 µg/L na nv na na 

Conventional parameters            
Chloride 1/1 100 5,600 5,600 5,600 na mg/L S-2 nv na na 

Salinity 4/4 100 3.6 12 7.8 na g/L S-12 nv na na 
Volatile organic compounds            
1,1,1-Trichloroethane 0/4 0 nd nd 0.50 1.0 µg/L na nv na na 

1,1,2,2-Tetrachloroethane 0/4 0 nd nd 0.50 1.0 µg/L na nv na na 

1,1,2-Trichloroethane 0/4 0 nd nd 0.50 1.0 µg/L na nv na na 

1,1-Dichloroethane 1/4 25 1.0 1.0 0.60 1.0 µg/L S-1 nv na na 
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CHEMICAL 

DETECTION 
FREQUENCY CONCENTRATION LOCATION OF 

MAXIMUM 
DETECT 

ACUTE 
WQS 

COMPARISON TO ACUTE WQS a 

RATIO % 
MINIMUM 
DETECT 

MAXIMUM 
DETECT 

CALCULATED 
MEAN 

RL OR  
RANGE OF RLS UNIT 

DETECT 
> ACUTE 

NONDETECT > 
ACUTE 

1,1-Dichloroethene 0/4 0 nd nd 0.50 1.0 µg/L na nv na na 

1,2-Dichloroethane 0/4 0 nd nd 0.50 1.0 µg/L na nv na na 

1,2-Dichloroethene (total) 2/4 50 37 470 100 1.0 µg/L S-2 nv na na 

1,2-Dichloropropane 0/4 0 nd nd 0.50 1.0 µg/L na nv na na 

2-Hexanone 0/4 0 nd nd 5.0 10 µg/L na nv na na 

Acetone 0/4 0 nd nd 5.0 10 µg/L na nv na na 

Benzene 0/4 0 nd nd 0.50 1.0 µg/L na nv na na 

Bromodichloromethane 0/4 0 nd nd 0.50 1.0 µg/L na nv na na 

Bromoform 0/4 0 nd nd 3.0 5.0 µg/L na nv na na 

Bromomethane 0/4 0 nd nd 5.0 10 µg/L na nv na na 

Carbon disulfide 0/4 0 nd nd 5.0 10 µg/L na nv na na 

Carbon tetrachloride 0/4 0 nd nd 0.50 1.0 µg/L na nv na na 

Chlorobenzene 0/4 0 nd nd 0.50 1.0 µg/L na nv na na 

Chloroethane 0/4 0 nd nd 0.50 1.0 µg/L na nv na na 

Chloroform 0/4 0 nd nd 0.50 1.0 µg/L na nv na na 

Chloromethane 0/4 0 nd nd 5.0 10 µg/L na nv na na 

cis-1,3-Dichloropropene 0/4 0 nd nd 0.50 1.0 µg/L na nv na na 

Dibromochloromethane 0/4 0 nd nd 0.50 1.0 µg/L na nv na na 

Dichloromethane 0/4 0 nd nd 3.0 5.0 µg/L na nv na na 

Ethylbenzene 0/4 0 nd nd 0.50 1.0 µg/L na nv na na 

Methyl ethyl ketone 0/4 0 nd nd 5.0 10 µg/L na nv na na 

Styrene 0/4 0 nd nd 0.50 1.0 µg/L na nv na na 

Tetrachloroethene 2/4 50 19 150 40 1.0 µg/L S-2 nv na na 

Toluene 0/4 0 nd nd 0.50 1.0 µg/L na nv na na 

trans-1,3-Dichloropropene 0/4 0 nd nd 0.50 1.0 µg/L na nv na na 

Trichloroethene 2/4 50 7.0 200 50 1.0 µg/L S-2 nv na na 

Vinyl acetate 0/4 0 nd nd 5.0 10 µg/L na nv na na 

Vinyl chloride 0/4 0 nd nd 0.50 1.0 µg/L na nv na na 

Xylene (total) 0/4 0 nd nd 0.50 nc µg/L na nv na na 

GreatWestern-1998annual            
PAHs            
Naphthalene 0/9 0 nd nd 2.5 5.0 µg/L na nv na na 
Other SVOCs            
1,2,4-Trichlorobenzene 0/9 0 nd nd 0.50 1.0 µg/L na nv na na 

1,2-Dichlorobenzene 1/9 11 1.3 1.3 0.59 1.0 µg/L S-13 nv na na 
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CHEMICAL 

DETECTION 
FREQUENCY CONCENTRATION LOCATION OF 

MAXIMUM 
DETECT 

ACUTE 
WQS 

COMPARISON TO ACUTE WQS a 

RATIO % 
MINIMUM 
DETECT 

MAXIMUM 
DETECT 

CALCULATED 
MEAN 

RL OR  
RANGE OF RLS UNIT 

DETECT 
> ACUTE 

NONDETECT > 
ACUTE 

1,3-Dichlorobenzene 0/9 0 nd nd 0.50 1.0 µg/L na nv na na 

1,4-Dichlorobenzene 0/9 0 nd nd 0.50 1.0 µg/L na nv na na 

Hexachlorobutadiene 0/9 0 nd nd 0.50 1.0 µg/L na nv na na 

Conventional parameters            
Salinity 8/8 100 16 25 19 na s/cm S-11 nv na na 

Volatile organic compounds            
1,1,1,2-Tetrachloroethane 0/9 0 nd nd 0.50 1.0 µg/L na nv na na 

1,1,1-Trichloroethane 0/9 0 nd nd 0.50 1.0 µg/L na nv na na 

1,1,2,2-Tetrachloroethane 0/9 0 nd nd 0.50 1.0 µg/L na nv na na 

1,1,2-Trichloroethane 0/9 0 nd nd 0.50 1.0 µg/L na nv na na 

1,1-Dichloroethane 2/9 22 4.1 53 6.7 1.0 µg/L S-13 nv na na 

1,1-Dichloroethene 1/9 11 18 18 2.4 1.0 µg/L S-13 nv na na 

1,1-Dichloropropene 0/9 0 nd nd 0.50 1.0 µg/L na nv na na 

1,2,3-Trichlorobenzene 0/9 0 nd nd 0.50 1.0 µg/L na nv na na 

1,2,3-Trichloropropane 0/9 0 nd nd 2.5 5.0 µg/L na nv na na 

1,2,4-Trimethylbenzene 0/9 0 nd nd 0.50 1.0 µg/L na nv na na 

1,2-Dibromo-3-chloropropane 0/9 0 nd nd 2.5 5.0 µg/L na nv na na 

1,2-Dibromoethane (EDB) 0/9 0 nd nd 0.50 1.0 µg/L na nv na na 

1,2-Dichloroethane 1/9 11 8.5 8.5 1.4 1.0 µg/L S-13 nv na na 

1,2-Dichloropropane 1/9 11 2.7 2.7 0.74 1.0 µg/L S-13 nv na na 

1,3,5-Trimethylbenzene 0/9 0 nd nd 0.50 1.0 µg/L na nv na na 

1,3-Dichloropropane 0/9 0 nd nd 0.50 1.0 µg/L na nv na na 

2,2-Dichloropropane 0/9 0 nd nd 0.50 1.0 µg/L na nv na na 

2-Chlorotoluene 0/9 0 nd nd 0.50 1.0 µg/L na nv na na 

4-Chlorotoluene 0/9 0 nd nd 0.50 1.0 µg/L na nv na na 

Benzene 1/9 11 28 28 3.6 1.0 µg/L S-13 nv na na 

Bromobenzene 0/9 0 nd nd 0.50 1.0 µg/L na nv na na 

Bromodichloromethane 0/9 0 nd nd 0.50 1.0 µg/L na nv na na 

Bromoform 0/9 0 nd nd 0.50 1.0 µg/L na nv na na 

Bromomethane 0/9 0 nd nd 0.50 1.0 µg/L na nv na na 

Carbon tetrachloride 0/9 0 nd nd 2.5 5.0 µg/L na nv na na 

Chlorobenzene 1/9 11 4.1 4.1 0.90 1.0 µg/L S-13 nv na na 

Chloroethane 0/9 0 nd nd 0.50 1.0 µg/L na nv na na 

Chloroform 0/9 0 nd nd 0.50 1.0 µg/L na nv na na 

Chloromethane 0/9 0 nd nd 0.50 1.0 µg/L na nv na na 
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CHEMICAL 

DETECTION 
FREQUENCY CONCENTRATION LOCATION OF 

MAXIMUM 
DETECT 

ACUTE 
WQS 

COMPARISON TO ACUTE WQS a 

RATIO % 
MINIMUM 
DETECT 

MAXIMUM 
DETECT 

CALCULATED 
MEAN 

RL OR  
RANGE OF RLS UNIT 

DETECT 
> ACUTE 

NONDETECT > 
ACUTE 

cis-1,2-Dichloroethene 3/9 33 41 3,300 380 1.0 µg/L S-13 nv na na 

cis-1,3-Dichloropropene 0/9 0 nd nd 0.50 1.0 µg/L na nv na na 

Dibromochloromethane 0/9 0 nd nd 0.50 1.0 µg/L na nv na na 

Dibromomethane 0/9 0 nd nd 0.50 1.0 µg/L na nv na na 

Dichlorodifluoromethane 0/9 0 nd nd 0.50 1.0 µg/L na nv na na 

Dichloromethane 0/9 0 nd nd 2.5 5.0 µg/L na nv na na 

Ethylbenzene 0/9 0 nd nd 0.50 1.0 µg/L na nv na na 

Isopropylbenzene 0/9 0 nd nd 0.50 1.0 µg/L na nv na na 

iso-Propyltoluene 0/9 0 nd nd 0.50 1.0 µg/L na nv na na 

n-Butylbenzene 0/9 0 nd nd 0.50 1.0 µg/L na nv na na 

n-Propylbenzene 0/9 0 nd nd 0.50 1.0 µg/L na nv na na 

sec-Butylbenzene 0/9 0 nd nd 0.50 1.0 µg/L na nv na na 

Styrene 0/9 0 nd nd 0.50 1.0 µg/L na nv na na 

tert-Butylbenzene 0/9 0 nd nd 0.50 1.0 µg/L na nv na na 

Tetrachloroethene 4/9 44 1.3 290 34 1.0 µg/L S-2 nv na na 

Toluene 0/9 0 nd nd 0.50 1.0 µg/L na nv na na 

trans-1,2-Dichloroethene 2/9 22 3.5 46 5.9 1.0 µg/L S-13 nv na na 

trans-1,3-Dichloropropene 0/9 0 nd nd 0.50 1.0 µg/L na nv na na 

Trichloroethene 3/9 33 4.0 170 20 1.0 µg/L S-2 nv na na 

Trichlorofluoromethane 0/9 0 nd nd 0.50 1.0 µg/L na nv na na 

Vinyl chloride 2/9 22 1.0 760 85 1.0 µg/L S-13 nv na na 

Xylene (ortho) 1/9 11 1.4 1.4 0.60 1.0 µg/L S-13 nv na na 

Xylene (meta & para) 0/9 0 nd nd 1.0 2.0 µg/L na nv na na 

 Total xylenes 1/9 11 1.4 1.4 1.0 nc µg/L S-13 nv na na 
GreatWestern-1999annual            
PAHs            
2-Chloronaphthalene 0/5 0 nd nd 0.25 0.50 µg/L na nv na na 

2-Methylnaphthalene 0/5 0 nd nd 0.25 0.50 µg/L na nv na na 

Acenaphthene 1/5 20 1.3 1.3 0.46 0.50 µg/L S-13 nv na na 

Acenaphthylene 0/5 0 nd nd 0.25 0.50 µg/L na nv na na 

Anthracene 0/5 0 nd nd 0.25 0.50 µg/L na nv na na 

Benzo(a)anthracene 0/5 0 nd nd 0.25 0.50 µg/L na nv na na 

Benzo(a)pyrene 0/5 0 nd nd 0.25 0.50 µg/L na nv na na 

Benzo(b)fluoranthene 0/5 0 nd nd 0.25 0.50 µg/L na nv na na 

Benzo(g,h,i)perylene 0/5 0 nd nd 0.25 0.50 µg/L na nv na na 
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CHEMICAL 

DETECTION 
FREQUENCY CONCENTRATION LOCATION OF 

MAXIMUM 
DETECT 

ACUTE 
WQS 

COMPARISON TO ACUTE WQS a 

RATIO % 
MINIMUM 
DETECT 

MAXIMUM 
DETECT 

CALCULATED 
MEAN 

RL OR  
RANGE OF RLS UNIT 

DETECT 
> ACUTE 

NONDETECT > 
ACUTE 

Benzo(k)fluoranthene 0/5 0 nd nd 0.25 0.50 µg/L na nv na na 

Benzofluoranthenes (total-
calc'd) 0/5 0 nd nd 0.25 nc µg/L na nv na na 

Chrysene 0/5 0 nd nd 0.25 0.50 µg/L na nv na na 

Dibenzo(a,h)anthracene 0/5 0 nd nd 0.25 0.50 µg/L na nv na na 

Dibenzofuran 0/5 0 nd nd 0.25 0.50 µg/L na nv na na 

Fluoranthene 0/5 0 nd nd 0.25 0.50 µg/L na nv na na 

Fluorene 0/5 0 nd nd 0.25 0.50 µg/L na nv na na 

Indeno(1,2,3-cd)pyrene 0/5 0 nd nd 0.25 0.50 µg/L na nv na na 

Naphthalene 0/5 0 nd nd 0.25 0.50 µg/L na nv na na 

Phenanthrene 0/5 0 nd nd 0.25 0.50 µg/L na nv na na 

Pyrene 0/5 0 nd nd 0.25 0.50 µg/L na nv na na 

Total HPAH   0/5 0 nd nd 0.25 nc µg/L na nv na na 

Total LPAH   1/5 20 1.3 1.3 0.46 nc µg/L S-13 nv na na 

Carcinogenic PAHs - Mammal 0/5 0 nd nd 0.23 0.45 µg/L na nv na na 

Total PAH   1/5 20 1.3 1.3 0.46 nc µg/L S-13 nv na na 

Phthalates            
Bis(2-ethylhexyl)phthalate 0/5 0 nd nd 0.64 0.50 – 4.4 µg/L na nv na na 

Butyl benzyl phthalate 0/5 0 nd nd 0.25 0.50 µg/L na nv na na 

Diethyl phthalate 0/5 0 nd nd 0.25 0.50 µg/L na nv na na 

Dimethyl phthalate 0/5 0 nd nd 0.25 0.50 µg/L na nv na na 

Di-n-butyl phthalate 0/5 0 nd nd 0.25 0.50 µg/L na nv na na 

Di-n-octyl phthalate 0/5 0 nd nd 2.1 0.50 – 5.0 µg/L na nv na na 
Other SVOCs            
1,2,4-Trichlorobenzene 0/5 0 nd nd 0.25 0.50 µg/L na nv na na 

1,2-Dichlorobenzene 1/5 20 1.0 1.0 0.40 0.50 µg/L S-13 nv na na 

1,3-Dichlorobenzene 0/5 0 nd nd 0.25 0.50 µg/L na nv na na 

1,4-Dichlorobenzene 0/5 0 nd nd 0.25 0.50 µg/L na nv na na 

2,4,5-Trichlorophenol 0/5 0 nd nd 2.5 5.0 µg/L na nv na na 

2,4,6-Trichlorophenol 0/5 0 nd nd 2.5 5.0 µg/L na nv na na 

2,4-Dichlorophenol 0/5 0 nd nd 2.5 5.0 µg/L na nv na na 

2,4-Dimethylphenol 0/5 0 nd nd 0.25 0.50 µg/L na nv na na 

2,4-Dinitrophenol 0/5 0 nd nd 2.5 5.0 µg/L na nv na na 

2,4-Dinitrotoluene 0/5 0 nd nd 2.5 5.0 µg/L na nv na na 

2,6-Dinitrotoluene 0/5 0 nd nd 2.5 5.0 µg/L na nv na na 
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CHEMICAL 

DETECTION 
FREQUENCY CONCENTRATION LOCATION OF 

MAXIMUM 
DETECT 

ACUTE 
WQS 

COMPARISON TO ACUTE WQS a 

RATIO % 
MINIMUM 
DETECT 

MAXIMUM 
DETECT 

CALCULATED 
MEAN 

RL OR  
RANGE OF RLS UNIT 

DETECT 
> ACUTE 

NONDETECT > 
ACUTE 

2-Chlorophenol 0/5 0 nd nd 0.25 0.50 µg/L na nv na na 

2-Methylphenol 0/5 0 nd nd 0.25 0.50 µg/L na nv na na 

2-Nitroaniline 0/5 0 nd nd 2.1 0.50 – 5.0 µg/L na nv na na 

2-Nitrophenol 0/5 0 nd nd 2.5 5.0 µg/L na nv na na 

3,3'-Dichlorobenzidine 0/5 0 nd nd 0.25 0.50 µg/L na nv na na 

3-Nitroaniline 0/5 0 nd nd 0.25 0.50 µg/L na nv na na 

4,6-Dinitro-o-cresol 0/5 0 nd nd 2.5 5.0 µg/L na nv na na 

4-Bromophenyl phenyl ether 0/5 0 nd nd 0.25 0.50 µg/L na nv na na 

4-Chloro-3-methylphenol 0/5 0 nd nd 0.70 0.50 – 5.0 µg/L na nv na na 

4-Chloroaniline 0/5 0 nd nd 0.25 0.50 µg/L na nv na na 

4-Chlorophenyl phenyl ether 0/5 0 nd nd 0.25 0.50 µg/L na nv na na 

4-Methylphenol 0/5 0 nd nd 0.25 0.50 µg/L na nv na na 

4-Nitroaniline 0/5 0 nd nd 2.1 0.50 – 5.0 µg/L na nv na na 

4-Nitrophenol 0/5 0 nd nd 2.5 5.0 µg/L na nv na na 

Aniline 0/5 0 nd nd 0.25 0.50 µg/L na nv na na 

Benzidine 0/5 0 nd nd 6.5 13 µg/L na nv na na 

Benzoic acid 0/5 0 nd nd 6.5 13 µg/L na nv na na 

Benzyl alcohol 0/5 0 nd nd 0.25 0.50 µg/L na nv na na 

bis(2-chloroethoxy)methane 0/5 0 nd nd 0.25 0.50 µg/L na nv na na 

bis(2-chloroethyl)ether 0/5 0 nd nd 0.25 0.50 µg/L na nv na na 

bis(2-chloroisopropyl)ether 0/5 0 nd nd 0.25 0.50 µg/L na nv na na 

Carbazole 0/5 0 nd nd 0.25 0.50 µg/L na nv na na 

Hexachlorobenzene 0/5 0 nd nd 0.25 0.50 µg/L na nv na na 

Hexachlorobutadiene 0/5 0 nd nd 0.25 0.50 µg/L na nv na na 

Hexachlorocyclopentadiene 0/5 0 nd nd 2.5 5.0 µg/L na nv na na 

Hexachloroethane 0/5 0 nd nd 0.25 0.50 µg/L na nv na na 

Isophorone 0/5 0 nd nd 0.25 0.50 µg/L na nv na na 

Methyl isobutyl ketone 0/5 0 nd nd 13 5.0 – 100 µg/L na nv na na 

Nitrobenzene 0/5 0 nd nd 0.25 0.50 µg/L na nv na na 

N-Nitroso-di-n-propylamine 0/5 0 nd nd 0.25 0.50 µg/L na nv na na 

N-Nitrosodiphenylamine 0/5 0 nd nd 0.70 0.50 – 5.0 µg/L na nv na na 

Pentachlorophenol 0/5 0 nd nd 0.25 0.50 µg/L na 13 0 0 

Phenol 0/5 0 nd nd 0.25 0.50 µg/L na nv na na 

Conventional parameters            
Salinity 1/1 100 6.8 6.8 6.8 na s/cm S-13 nv na na 
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CHEMICAL 

DETECTION 
FREQUENCY CONCENTRATION LOCATION OF 

MAXIMUM 
DETECT 

ACUTE 
WQS 

COMPARISON TO ACUTE WQS a 

RATIO % 
MINIMUM 
DETECT 

MAXIMUM 
DETECT 

CALCULATED 
MEAN 

RL OR  
RANGE OF RLS UNIT 

DETECT 
> ACUTE 

NONDETECT > 
ACUTE 

Volatile organic compounds            
1,1,1,2-Tetrachloroethane 0/5 0 nd nd 2.5 1.0 – 20 µg/L na nv na na 

1,1,1-Trichloroethane 0/5 0 nd nd 2.5 1.0 – 20 µg/L na nv na na 

1,1,2,2-Tetrachloroethane 0/5 0 nd nd 2.5 1.0 – 20 µg/L na nv na na 

1,1,2-Trichloroethane 0/5 0 nd nd 2.5 1.0 – 20 µg/L na nv na na 

1,1-Dichloroethane 1/5 20 58 58 12 1.0 – 2.0 µg/L S-13 nv na na 

1,1-Dichloroethene 0/5 0 nd nd 2.5 1.0 – 20 µg/L na nv na na 

1,1-Dichloropropene 0/5 0 nd nd 2.5 1.0 – 20 µg/L na nv na na 

1,2,3-Trichlorobenzene 0/5 0 nd nd 2.5 1.0 – 20 µg/L na nv na na 

1,2,3-Trichloropropane 0/5 0 nd nd 2.5 1.0 – 20 µg/L na nv na na 

1,2,4-Trimethylbenzene 0/5 0 nd nd 2.5 1.0 – 20 µg/L na nv na na 

1,2-Dibromo-3-chloropropane 0/5 0 nd nd 13 5.0 – 100 µg/L na nv na na 

1,2-Dibromoethane (EDB) 0/5 0 nd nd 2.5 1.0 – 20 µg/L na nv na na 

1,2-Dichloroethane 0/5 0 nd nd 2.5 1.0 – 20 µg/L na nv na na 

1,2-Dichloropropane 0/5 0 nd nd 2.5 1.0 – 20 µg/L na nv na na 

1,3,5-Trimethylbenzene 0/5 0 nd nd 2.5 1.0 – 20 µg/L na nv na na 

1,3-Dichloropropane 0/5 0 nd nd 2.5 1.0 – 20 µg/L na nv na na 

2,2-Dichloropropane 0/5 0 nd nd 2.5 1.0 – 20 µg/L na nv na na 

2-Chloroethyl vinyl ether 0/5 0 nd nd 13 5.0 – 100 µg/L na nv na na 

2-Chlorotoluene 0/5 0 nd nd 2.5 1.0 – 20 µg/L na nv na na 

4-Chlorotoluene 0/5 0 nd nd 2.5 1.0 – 20 µg/L na nv na na 

Acetone 0/5 0 nd nd 13 5.0 – 100 µg/L na nv na na 

Benzene 1/5 20 28 28 6.1 1.0 – 2.0 µg/L S-13 nv na na 

Bromobenzene 0/5 0 nd nd 2.5 1.0 – 20 µg/L na nv na na 

Bromodichloromethane 0/5 0 nd nd 2.5 1.0 – 20 µg/L na nv na na 

Bromoform 0/5 0 nd nd 2.5 1.0 – 20 µg/L na nv na na 

Bromomethane 0/5 0 nd nd 2.5 1.0 – 20 µg/L na nv na na 

Carbon disulfide 0/5 0 nd nd 2.5 1.0 – 20 µg/L na nv na na 

Carbon tetrachloride 0/5 0 nd nd 2.5 1.0 – 20 µg/L na nv na na 

Chlorobenzene 0/5 0 nd nd 2.5 1.0 – 20 µg/L na nv na na 

Chloroethane 0/5 0 nd nd 2.5 1.0 – 20 µg/L na nv na na 

Chloroform 0/5 0 nd nd 2.5 1.0 – 20 µg/L na nv na na 

Chloromethane 0/5 0 nd nd 2.5 1.0 – 20 µg/L na nv na na 

cis-1,2-Dichloroethene 3/5 60 5.6 3,200 660 1.0 µg/L S-13 nv na na 

cis-1,3-Dichloropropene 0/5 0 nd nd 2.5 1.0 – 20 µg/L na nv na na 
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CHEMICAL 

DETECTION 
FREQUENCY CONCENTRATION LOCATION OF 

MAXIMUM 
DETECT 

ACUTE 
WQS 

COMPARISON TO ACUTE WQS a 

RATIO % 
MINIMUM 
DETECT 

MAXIMUM 
DETECT 

CALCULATED 
MEAN 

RL OR  
RANGE OF RLS UNIT 

DETECT 
> ACUTE 

NONDETECT > 
ACUTE 

Dibromochloromethane 0/5 0 nd nd 2.5 1.0 – 20 µg/L na nv na na 

Dibromomethane 0/5 0 nd nd 2.5 1.0 – 20 µg/L na nv na na 

Dichlorodifluoromethane 0/5 0 nd nd 2.5 1.0 – 20 µg/L na nv na na 

Dichloromethane 0/5 0 nd nd 13 5.0 – 100 µg/L na nv na na 

Ethylbenzene 0/5 0 nd nd 2.5 1.0 – 20 µg/L na nv na na 

Isopropylbenzene 0/5 0 nd nd 2.5 1.0 – 20 µg/L na nv na na 

iso-Propyltoluene 0/5 0 nd nd 2.5 1.0 – 20 µg/L na nv na na 

Methyl ethyl ketone 0/5 0 nd nd 50 20 – 400 µg/L na nv na na 

n-Butylbenzene 0/5 0 nd nd 2.5 1.0 – 20 µg/L na nv na na 

n-Propylbenzene 0/5 0 nd nd 2.5 1.0 – 20 µg/L na nv na na 

sec-Butylbenzene 0/5 0 nd nd 2.5 1.0 – 20 µg/L na nv na na 

Styrene 0/5 0 nd nd 2.5 1.0 – 20 µg/L na nv na na 

tert-Butylbenzene 0/5 0 nd nd 2.5 1.0 – 20 µg/L na nv na na 

Tetrachloroethene 2/5 40 3.7 190 41 1.0 – 20 µg/L S-2 nv na na 

Toluene 0/5 0 nd nd 2.5 1.0 – 20 µg/L na nv na na 

trans-1,2-Dichloroethene 2/5 40 12 27 8.1 1.0 µg/L S-13 nv na na 

trans-1,3-Dichloropropene 0/5 0 nd nd 2.5 1.0 – 20 µg/L na nv na na 

Trichloroethene 2/5 40 2.1 270 57 1.0 – 20 µg/L S-2 nv na na 

Trichlorofluoromethane 0/5 0 nd nd 2.5 1.0 – 20 µg/L na nv na na 

Vinyl acetate 0/5 0 nd nd 13 5.0 – 100 µg/L na nv na na 

Vinyl chloride 1/5 20 3,500 3,500 700 1.0 – 2.0 µg/L S-13 nv na na 

Xylene (ortho) 0/5 0 nd nd 2.5 1.0 – 20 µg/L na nv na na 

Xylene (meta & para) 0/5 0 nd nd 5.0 2.0 – 40 µg/L na nv na na 

 Total xylenes 0/5 0 nd nd 5.0 nc µg/L na nv na na 
GreatWestern-Embayment 
Study            

PAHs            
Naphthalene 0/4 0 nd nd 19 5.0 – 50 µg/L na nv na na 

Other SVOCs            
1,2,4-Trichlorobenzene 0/4 0 nd nd 3.9 1.0 – 10 µg/L na nv na na 

1,2-Dichlorobenzene 0/4 0 nd nd 3.9 1.0 – 10 µg/L na nv na na 

1,3-Dichlorobenzene 0/4 0 nd nd 3.9 1.0 – 10 µg/L na nv na na 

1,4-Dichlorobenzene 0/4 0 nd nd 3.9 1.0 – 10 µg/L na nv na na 

Hexachlorobutadiene 0/4 0 nd nd 3.9 1.0 – 10 µg/L na nv na na 

Methyl isobutyl ketone 0/8 0 nd nd 2.5 5.0 µg/L na nv na na 
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CHEMICAL 

DETECTION 
FREQUENCY CONCENTRATION LOCATION OF 

MAXIMUM 
DETECT 

ACUTE 
WQS 

COMPARISON TO ACUTE WQS a 

RATIO % 
MINIMUM 
DETECT 

MAXIMUM 
DETECT 

CALCULATED 
MEAN 

RL OR  
RANGE OF RLS UNIT 

DETECT 
> ACUTE 

NONDETECT > 
ACUTE 

Conventional parameters            
Salinity 6/6 100 7.5 14 10 na g/L S-1 nv na na 

Salinity 4/4 100 3.1 7.2 5.0 na s/cm S-1 nv na na 

Volatile organic compounds            
1,1,1,2-Tetrachloroethane 0/4 0 nd nd 3.9 1.0 – 10 µg/L na nv na na 

1,1,1-Trichloroethane 0/10 0 nd nd 1.4 1.0 – 10 µg/L na nv na na 

1,1,2,2-Tetrachloroethane 0/10 0 nd nd 1.4 1.0 – 10 µg/L na nv na na 

1,1,2-Trichloroethane 0/10 0 nd nd 2.8 1.0 – 10 µg/L na nv na na 

1,1-Dichloroethane 5/10 50 1.5 62 13 1.0 µg/L S-13 nv na na 

1,1-Dichloroethene 3/10 30 1.0 27 4.7 1.0 – 10 µg/L S-13 nv na na 

1,1-Dichloropropene 0/4 0 nd nd 3.9 1.0 – 10 µg/L na nv na na 

1,2,3-Trichlorobenzene 0/4 0 nd nd 3.9 1.0 – 10 µg/L na nv na na 

1,2,3-Trichloropropane 0/10 0 nd nd 5.4 1.0 – 50 µg/L na nv na na 

1,2,4-Trimethylbenzene 1/4 25 4.1 4.1 4.8 10 µg/L S-1 nv na na 

1,2-Dibromo-3-chloropropane 0/4 0 nd nd 19 5.0 – 50 µg/L na nv na na 

1,2-Dibromoethane (EDB) 0/4 0 nd nd 3.9 1.0 – 10 µg/L na nv na na 

1,2-Dichloroethane 2/10 20 6.6 27 4.2 1.0 – 10 µg/L S-14 nv na na 

1,2-Dichloropropane 1/10 10 16 16 3.9 1.0 – 10 µg/L S-14 nv na na 

1,3,5-Trimethylbenzene 0/4 0 nd nd 3.9 1.0 – 10 µg/L na nv na na 

1,3-Dichloropropane 0/4 0 nd nd 3.9 1.0 – 10 µg/L na nv na na 

2,2-Dichloropropane 0/4 0 nd nd 3.9 1.0 – 10 µg/L na nv na na 

2-Chlorotoluene 0/4 0 nd nd 3.9 1.0 – 10 µg/L na nv na na 

2-Hexanone 0/8 0 nd nd 2.5 5.0 µg/L na nv na na 

4-Chlorotoluene 0/4 0 nd nd 3.9 1.0 – 10 µg/L na nv na na 

Acetone 3/8 38 1.0 6.4 3.6 5.0 – 11 µg/L S-6 nv na na 

Benzene 2/10 20 21 36 6.6 1.0 – 10 µg/L S-13 nv na na 

Bromobenzene 0/4 0 nd nd 3.9 1.0 – 10 µg/L na nv na na 

Bromodichloromethane 0/10 0 nd nd 1.4 1.0 – 10 µg/L na nv na na 

Bromoform 0/10 0 nd nd 1.4 1.0 – 10 µg/L na nv na na 

Bromomethane 0/10 0 nd nd 1.4 1.0 – 10 µg/L na nv na na 

Carbon disulfide 0/8 0 nd nd 2.5 5.0 µg/L na nv na na 

Carbon tetrachloride 0/10 0 nd nd 7.0 5.0 – 50 µg/L na nv na na 

Chlorobenzene 1/10 10 8.8 8.8 2.2 1.0 – 10 µg/L S-2 nv na na 

Chloroethane 0/10 0 nd nd 1.4 1.0 – 10 µg/L na nv na na 

Chloroform 0/10 0 nd nd 1.4 1.0 – 10 µg/L na nv na na 
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CHEMICAL 

DETECTION 
FREQUENCY CONCENTRATION LOCATION OF 

MAXIMUM 
DETECT 

ACUTE 
WQS 

COMPARISON TO ACUTE WQS a 

RATIO % 
MINIMUM 
DETECT 

MAXIMUM 
DETECT 

CALCULATED 
MEAN 

RL OR  
RANGE OF RLS UNIT 

DETECT 
> ACUTE 

NONDETECT > 
ACUTE 

Chloromethane 0/10 0 nd nd 1.4 1.0 – 10 µg/L na nv na na 

cis-1,2-Dichloroethene 4/4 100 29 5,400 1,900 na µg/L S-13 nv na na 

cis-1,3-Dichloropropene 0/10 0 nd nd 1.4 1.0 – 10 µg/L na nv na na 

Dibromochloromethane 0/10 0 nd nd 1.4 1.0 – 10 µg/L na nv na na 

Dibromomethane 0/10 0 nd nd 1.4 1.0 – 10 µg/L na nv na na 

Dichlorodifluoromethane 0/10 0 nd nd 1.4 1.0 – 10 µg/L na nv na na 

Dichloromethane 0/10 0 nd nd 5.4 1.0 – 50 µg/L na nv na na 

Ethylbenzene 0/10 0 nd nd 1.4 1.0 – 10 µg/L na nv na na 

Iodomethane 0/8 0 nd nd 0.50 1.0 µg/L na nv na na 

Isopropylbenzene 0/4 0 nd nd 3.9 1.0 – 10 µg/L na nv na na 

iso-Propyltoluene 0/4 0 nd nd 3.9 1.0 – 10 µg/L na nv na na 

Methyl ethyl ketone 0/8 0 nd nd 2.5 5.0 µg/L na nv na na 

n-Butylbenzene 0/4 0 nd nd 3.9 1.0 – 10 µg/L na nv na na 

n-Propylbenzene 0/4 0 nd nd 3.9 1.0 – 10 µg/L na nv na na 

sec-Butylbenzene 0/4 0 nd nd 3.9 1.0 – 10 µg/L na nv na na 

Styrene 0/10 0 nd nd 1.4 1.0 – 10 µg/L na nv na na 

tert-Butylbenzene 0/4 0 nd nd 3.9 1.0 – 10 µg/L na nv na na 

Tetrachloroethene 4/10 40 2.6 180 22 1.0 – 10 µg/L S-2 nv na na 

Toluene 1/10 10 2.7 2.7 1.6 1.0 – 10 µg/L S-2 nv na na 

trans-1,2-Dichloroethene 3/10 30 16 110 20 1.0 µg/L S-14 nv na na 

trans-1,3-Dichloropropene 0/10 0 nd nd 1.4 1.0 – 10 µg/L na nv na na 

trans-1,4-Dichloro-2-butene 0/8 0 nd nd 2.5 5.0 µg/L na nv na na 

Trichloroethene 3/10 30 6.0 110 14 1.0 – 10 µg/L S-2 nv na na 

Trichlorofluoromethane 0/10 0 nd nd 1.4 1.0 – 10 µg/L na nv na na 

Vinyl acetate 0/8 0 nd nd 2.5 5.0 µg/L na nv na na 

Vinyl chloride 4/10 40 3.8 1,600 340 1.0 µg/L S-13 nv na na 

Xylene (ortho) 1/10 10 2.8 2.8 1.6 1.0 – 10 µg/L S-2 nv na na 

Xylene (meta & para) 0/10 0 nd nd 2.8 2.0 – 20 µg/L na nv na na 

 Total xylenes 1/10 10 2.8 2.8 3.0 nc µg/L S-2 nv na na 
a Comparisons were not made to chronic water quality standards because chronic standards are based on 4-day average concentrations not to be exceeded more than once every 

three years. Because of the tidal cycle, comparison of intertidal seep samples to acute standards is more appropriate. Acute standards represent 1-hour average concentrations 
not to be exceeded more than once every three years on average. 
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E.6.6 POREWATER 

Table E.6.6-1. Summary statistics for Boeing Plant 2/Jorgensen porewater 

CHEMICAL 

DETECTION FREQUENCY CONCENTRATION 

LOCATION OF 
MAXIMUM DETECT RATIO % 

MINIMUM 
DETECT 

MAXIMUM 
DETECT 

CALCULATED 
MEAN  

RL OR  
RANGE OF RLS UNIT 

LDWRI-Peeper                 
1,1,1,2-Tetrachloroethane 0/10 0 nd nd 0.1 0.2 µg/L na 
1,1,1-Trichloroethane 0/10 0 nd nd 0.1 0.2 µg/L na 
1,1,2,2-Tetrachloroethane 0/10 0 nd nd 0.1 0.2 µg/L na 
1,1,2-Trichloroethane 0/10 0 nd nd 0.1 0.2 µg/L na 
1,1,2-Trichlorotrifluoroethane 0/10 0 nd nd 0.1 0.2 µg/L na 
1,1-Dichloroethane 1/10 10 0.3  0.3  0.1 0.2 µg/L LDW-PW-B-PE-14 
1,1-Dichloroethene 0/10 0 nd nd 0.1 0.2 µg/L na 
1,1-Dichloropropene 0/10 0 nd nd 0.1 0.2 µg/L na 
1,2,3-Trichlorobenzene 0/10 0 nd nd 0.3 0.5 µg/L na 
1,2,3-Trichloropropane 0/10 0 nd nd 0.3 0.5 µg/L na 
1,2,4-Trichlorobenzene 0/10 0 nd nd 0.3 0.5 µg/L na 
1,2,4-Trimethylbenzene 0/10 0 nd nd 0.1 0.2 – 0.3 µg/L na 
1,2-Dibromo-3-chloropropane 0/10 0 nd nd 1.0 2.0 µg/L na 
1,2-Dibromoethane (EDB) 0/10 0 nd nd 0.1 0.2 µg/L na 
1,2-Dichlorobenzene 0/10 0 nd nd 0.1 0.2 µg/L na 
1,2-Dichloroethane 0/10 0 nd nd 0.1 0.2 µg/L na 
1,2-Dichloropropane 0/10 0 nd nd 0.1 0.2 µg/L na 
1,3,5-Trimethylbenzene 0/10 0 nd nd 0.1 0.2 µg/L na 
1,3-Dichlorobenzene 0/10 0 nd nd 0.1 0.2 µg/L na 
1,3-Dichloropropane 0/10 0 nd nd 0.1 0.2 µg/L na 
1,4-Dichlorobenzene 0/10 0 nd nd 0.1 0.2 µg/L na 
2,2-Dichloropropane 0/10 0 nd nd 0.1 0.2 µg/L na 
2-Chloroethyl vinyl ether 0/10 0 nd nd 0.3 0.5 µg/L na 
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CHEMICAL 

DETECTION FREQUENCY CONCENTRATION 

LOCATION OF 
MAXIMUM DETECT RATIO % 

MINIMUM 
DETECT 

MAXIMUM 
DETECT 

CALCULATED 
MEAN  

RL OR  
RANGE OF RLS UNIT 

2-Chlorotoluene 0/10 0 nd nd 0.1 0.2 µg/L na 
2-Hexanone 0/10 0 nd nd 0.5 1.0 µg/L na 
4-Chlorotoluene 0/10 0 nd nd 0.1 0.2 µg/L na 
Acetone 0/10 0 nd nd 9.3 3.7 – 60 µg/L na 
Acrolein 0/10 0 nd nd 2.5 5.0 µg/L na 
Acrylonitrile 0/10 0 nd nd 0.5 1.0 µg/L na 
Benzene 0/10 0 nd nd 0.1 0.2 – 0.4 µg/L na 
Bromobenzene 0/10 0 nd nd 0.1 0.2 µg/L na 
Bromochloromethane 0/10 0 nd nd 0.1 0.2 µg/L na 
Bromodichloromethane 0/10 0 nd nd 0.1 0.2 µg/L na 
Bromoethane 0/10 0 nd nd 0.1 0.2 µg/L na 
Bromoform 0/10 0 nd nd 0.1 0.2 µg/L na 
Bromomethane 0/10 0 nd nd 0.1 0.2 µg/L na 
Carbon disulfide 0/10 0 nd nd 0.1 0.2 µg/L na 
Carbon tetrachloride 0/10 0 nd nd 0.1 0.2 µg/L na 
Chlorobenzene 0/10 0 nd nd 0.1 0.2 µg/L na 
Chloroethane 0/10 0 nd nd 0.1 0.2 µg/L na 
Chloroform 0/10 0 nd nd 0.1 0.2 µg/L na 
Chloromethane 0/10 0 nd nd 0.1 0.2 µg/L na 
cis-1,2-Dichloroethene 7/10 70 0.2  1.7  0.5 0.2 µg/L LDW-PW-B-PE-11 
cis-1,3-Dichloropropene 0/10 0 nd nd 0.1 0.2 µg/L na 
Dibromochloromethane 0/10 0 nd nd 0.1 0.2 µg/L na 
Dibromomethane 0/10 0 nd nd 0.1 0.2 µg/L na 
Dichloromethane 0/10 0 nd nd 0.2 0.3 µg/L na 
Ethylbenzene 0/10 0 nd nd 0.1 0.2 µg/L na 
Hexachlorobutadiene 0/10 0 nd nd 0.3 0.5 µg/L na 
Iodomethane 0/10 0 nd nd 0.1 0.2 µg/L na 
Isopropylbenzene 0/10 0 nd nd 0.1 0.2 µg/L na 
Methyl ethyl ketone 0/10 0 nd nd 0.5 1.0 µg/L na 
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CHEMICAL 

DETECTION FREQUENCY CONCENTRATION 

LOCATION OF 
MAXIMUM DETECT RATIO % 

MINIMUM 
DETECT 

MAXIMUM 
DETECT 

CALCULATED 
MEAN  

RL OR  
RANGE OF RLS UNIT 

Methyl isobutyl ketone 0/10 0 nd nd 0.5 1.0 µg/L na 
Naphthalene 0/10 0 nd nd 0.3 0.5 µg/L na 
n-Butylbenzene 0/10 0 nd nd 0.1 0.2 µg/L na 
n-Propylbenzene 0/10 0 nd nd 0.1 0.2 µg/L na 
p-Cymene 0/10 0 nd nd 0.1 0.2 µg/L na 
sec-Butylbenzene 0/10 0 nd nd 0.1 0.2 µg/L na 
Styrene 0/10 0 nd nd 0.1 0.2 µg/L na 
tert-Butylbenzene 0/10 0 nd nd 0.1 0.2 µg/L na 
Tetrachloroethene 0/10 0 nd nd 0.1 0.2 µg/L na 
Toluene 0/10 0 nd nd 0.1 0.2 µg/L na 
 Total xylenes 0/10 0 nd nd 0.2 nc µg/L na 
trans-1,2-Dichloroethene 0/10 0 nd nd 0.1 0.2 µg/L na 
trans-1,3-Dichloropropene 0/10 0 nd nd 0.1 0.2 µg/L na 
trans-1,4-Dichloro-2-butene 0/10 0 nd nd 0.5 1.0 µg/L na 

Trichloroethene 2/10 20 0.2  0.2  0.1 0.2  µg/L 
LDW-PW-B-PE-10 
LDW-PW-B-PE-11 

Trichlorofluoromethane 0/10 0 nd nd 0.1 0.2 µg/L na 
Vinyl acetate 0/10 0 nd nd 0.1 0.2 µg/L na 
Vinyl chloride 2/10 20 1.1  13  1.5 0.2 µg/L LDW-PW-B-PE-11 
Xylene (meta & para) 0/10 0 nd nd 0.2 0.4 µg/L na 
Xylene (ortho) 0/10 0 nd nd 0.1 0.2 µg/L na 

LDWRI-Porewater                
1,1,1,2-Tetrachloroethane 0/6 0 nd nd 0.1 0.2 µg/L na 
1,1,1-Trichloroethane 0/6 0 nd nd 0.1 0.2 µg/L na 
1,1,2,2-Tetrachloroethane 0/6 0 nd nd 0.1 0.2 µg/L na 
1,1,2-Trichloroethane 0/6 0 nd nd 0.1 0.2 µg/L na 
1,1,2-Trichlorotrifluoroethane 0/6 0 nd nd 0.1 0.2 µg/L na 
1,1-Dichloroethane 0/6 0 nd nd 0.1 0.2 µg/L na 
1,1-Dichloroethene 0/6 0 nd nd 0.1 0.2 µg/L na 
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CHEMICAL 

DETECTION FREQUENCY CONCENTRATION 

LOCATION OF 
MAXIMUM DETECT RATIO % 

MINIMUM 
DETECT 

MAXIMUM 
DETECT 

CALCULATED 
MEAN  

RL OR  
RANGE OF RLS UNIT 

1,1-Dichloropropene 0/6 0 nd nd 0.1 0.2 µg/L na 
1,2,3-Trichlorobenzene 0/6 0 nd nd 0.3 0.5 µg/L na 
1,2,3-Trichloropropane 0/6 0 nd nd 0.3 0.5 µg/L na 
1,2,4-Trichlorobenzene 0/6 0 nd nd 0.3 0.5 µg/L na 
1,2,4-Trimethylbenzene 0/6 0 nd nd 0.1 0.2 µg/L na 
1,2-Dibromo-3-chloropropane 0/6 0 nd nd 1.0 2.0 µg/L na 
1,2-Dibromoethane (EDB) 0/6 0 nd nd 0.1 0.2 µg/L na 
1,2-Dichlorobenzene 0/6 0 nd nd 0.1 0.2 µg/L na 
1,2-Dichloroethane 0/6 0 nd nd 0.1 0.2 µg/L na 
1,2-Dichloropropane 0/6 0 nd nd 0.1 0.2 µg/L na 
1,3,5-Trimethylbenzene 0/6 0 nd nd 0.1 0.2 µg/L na 
1,3-Dichlorobenzene 0/6 0 nd nd 0.1 0.2 µg/L na 
1,3-Dichloropropane 0/6 0 nd nd 0.1 0.2 µg/L na 
1,4-Dichlorobenzene 0/6 0 nd nd 0.1 0.2 µg/L na 
2,2-Dichloropropane 0/6 0 nd nd 0.1 0.2 µg/L na 
2-Chloroethyl vinyl ether 0/6 0 nd nd 0.3 0.5 µg/L na 
2-Chlorotoluene 0/6 0 nd nd 0.1 0.2 µg/L na 
2-Hexanone 0/6 0 nd nd 0.5 1.0 µg/L na 
4-Chlorotoluene 0/6 0 nd nd 0.1 0.2 µg/L na 
Acetone 0/6 0 nd nd 0.7 1.0 – 2.2 µg/L na 
Acrolein 0/6 0 nd nd 2.5 5.0 µg/L na 
Acrylonitrile 0/6 0 nd nd 0.5 1.0 µg/L na 
Benzene 0/6 0 nd nd 0.1 0.2 µg/L na 
Bromobenzene 0/6 0 nd nd 0.1 0.2 µg/L na 
Bromochloromethane 0/6 0 nd nd 0.1 0.2 µg/L na 
Bromodichloromethane 0/6 0 nd nd 0.1 0.2 µg/L na 
Bromoethane 0/6 0 nd nd 0.1 0.2 µg/L na 
Bromoform 0/6 0 nd nd 0.1 0.2 µg/L na 
Bromomethane 0/6 0 nd nd 0.1 0.2 µg/L na 
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CHEMICAL 

DETECTION FREQUENCY CONCENTRATION 

LOCATION OF 
MAXIMUM DETECT RATIO % 

MINIMUM 
DETECT 

MAXIMUM 
DETECT 

CALCULATED 
MEAN  

RL OR  
RANGE OF RLS UNIT 

Carbon disulfide 0/6 0 nd nd 0.1 0.2 µg/L na 
Carbon tetrachloride 0/6 0 nd nd 0.1 0.2 µg/L na 
Chlorobenzene 0/6 0 nd nd 0.1 0.2 µg/L na 
Chloroethane 0/6 0 nd nd 0.1 0.2 µg/L na 
Chloroform 0/6 0 nd nd 0.1 0.2 µg/L na 
Chloromethane 0/6 0 nd nd 0.1 0.2 µg/L na 
cis-1,2-Dichloroethene 0/6 0 nd nd 0.1 0.2 µg/L na 
cis-1,3-Dichloropropene 0/6 0 nd nd 0.1 0.2 µg/L na 
Dibromochloromethane 0/6 0 nd nd 0.1 0.2 µg/L na 
Dibromomethane 0/6 0 nd nd 0.1 0.2 µg/L na 
Dichloromethane 0/6 0 nd nd 0.2 0.3 µg/L na 
Ethylbenzene 0/6 0 nd nd 0.1 0.2 µg/L na 
Hexachlorobutadiene 0/6 0 nd nd 0.3 0.5 µg/L na 
Iodomethane 0/6 0 nd nd 0.1 0.2 µg/L na 
Isopropylbenzene 0/6 0 nd nd 0.1 0.2 µg/L na 
Methyl ethyl ketone 0/6 0 nd nd 0.5 1.0 µg/L na 
Methyl isobutyl ketone 0/6 0 nd nd 0.5 1.0 µg/L na 
Naphthalene 0/6 0 nd nd 0.3 0.5 µg/L na 
n-Butylbenzene 0/6 0 nd nd 0.1 0.2 µg/L na 
n-Propylbenzene 0/6 0 nd nd 0.1 0.2 µg/L na 
p-Cymene 0/6 0 nd nd 0.1 0.2 µg/L na 
sec-Butylbenzene 0/6 0 nd nd 0.1 0.2 µg/L na 
Styrene 0/6 0 nd nd 0.1 0.2 µg/L na 
tert-Butylbenzene 0/6 0 nd nd 0.1 0.2 µg/L na 
Tetrachloroethene 0/6 0 nd nd 0.1 0.2 µg/L na 
Toluene 0/6 0 nd nd 0.1 0.2 µg/L na 
 Total xylenes 0/6 0 nd nd 0.2 nc µg/L na 
trans-1,2-Dichloroethene 0/6 0 nd nd 0.1 0.2 µg/L na 
trans-1,3-Dichloropropene 0/6 0 nd nd 0.1 0.2 µg/L na 
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CHEMICAL 

DETECTION FREQUENCY CONCENTRATION 

LOCATION OF 
MAXIMUM DETECT RATIO % 

MINIMUM 
DETECT 

MAXIMUM 
DETECT 

CALCULATED 
MEAN  

RL OR  
RANGE OF RLS UNIT 

trans-1,4-Dichloro-2-butene 0/6 0 nd nd 0.5 1.0 µg/L na 
Trichloroethene 0/6 0 nd nd 0.1 0.2 µg/L na 
Trichlorofluoromethane 0/6 0 nd nd 0.1 0.2 µg/L na 
Vinyl acetate 0/6 0 nd nd 0.1 0.2 µg/L na 
Vinyl chloride 0/6 0 nd nd 0.1 0.2 µg/L na 
Xylene (meta & para) 0/6 0 nd nd 0.2 0.4 µg/L na 
Xylene (ortho) 0/6 0 nd nd 0.1 0.2 µg/L na 
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Table E.6.6-2. Summary statistics for Great Western porewater 

CHEMICAL 

DETECTION FREQUENCY CONCENTRATION 

LOCATION OF 
MAXIMUM DETECT RATIO % 

MINIMUM 
DETECT 

MAXIMUM 
DETECT 

CALCULATED 
MEAN  

RL OR  
RANGE OF RLS UNIT 

LDWRI-Peeper                 
1,1,1,2-Tetrachloroethane 0/10 0 nd nd 0.1 0.2 – 0.4 µg/L na 
1,1,1-Trichloroethane 0/10 0 nd nd 0.1 0.2 – 0.4 µg/L na 
1,1,2,2-Tetrachloroethane 0/10 0 nd nd 0.1 0.2 – 0.4 µg/L na 
1,1,2-Trichloroethane 0/10 0 nd nd 0.1 0.2 – 0.4 µg/L na 
1,1,2-Trichlorotrifluoroethane 0/10 0 nd nd 0.1 0.2 – 0.4 µg/L na 
1,1-Dichloroethane 8/10 80 0.4  16  5.0 0.2 µg/L LDW-PW-G-PE-06 
1,1-Dichloroethene 3/10 30 0.3  4.9  0.7 0.2 – 0.4 µg/L LDW-PW-G-PE-06 
1,1-Dichloropropene 0/10 0 nd nd 0.1 0.2 – 0.4 µg/L na 
1,2,3-Trichlorobenzene 0/10 0 nd nd 0.3 0.5 – 1.0 µg/L na 
1,2,3-Trichloropropane 0/10 0 nd nd 0.3 0.5 – 1.0 µg/L na 
1,2,4-Trichlorobenzene 0/10 0 nd nd 0.3 0.5 – 1.0 µg/L na 
1,2,4-Trimethylbenzene 0/10 0 nd nd 0.1 0.2 – 0.4 µg/L na 
1,2-Dibromo-3-chloropropane 0/10 0 nd nd 1.2 2.0 – 4.0 µg/L na 
1,2-Dibromoethane (EDB) 0/10 0 nd nd 0.1 0.2 – 0.4 µg/L na 
1,2-Dichlorobenzene 3/10 30 0.5  1.2  0.3 0.2 – 0.4 µg/L LDW-PW-G-PE-08 
1,2-Dichloroethane 2/10 20 7.4  15  2.0 0.2 – 0.4 µg/L LDW-PW-G-PE-05 
1,2-Dichloropropane 2/10 20 1.7  2.5  0.5 0.2 – 0.4 µg/L LDW-PW-G-PE-05 
1,3,5-Trimethylbenzene 0/10 0 nd nd 0.1 0.2 – 0.4 µg/L na 
1,3-Dichlorobenzene 0/10 0 nd nd 0.1 0.2 – 0.4 µg/L na 
1,3-Dichloropropane 0/10 0 nd nd 0.1 0.2 – 0.4 µg/L na 

1,4-Dichlorobenzene 2/10 20 0.3  0.3  0.2 0.2 – 0.4 µg/L 
LDW-PW-G-PE-08 
LDW-PW-G-PE-06 

2,2-Dichloropropane 0/10 0 nd nd 0.1 0.2 – 0.4 µg/L na 
2-Chloroethyl vinyl ether 0/10 0 nd nd 0.3 0.5 – 1.0 µg/L na 
2-Chlorotoluene 0/10 0 nd nd 0.1 0.2 – 0.4 µg/L na 
2-Hexanone 0/10 0 nd nd 0.6 1.0 – 2.0 µg/L na 



Table E.6.6-2, cont. Summary statistics for Great Western porewater 

Lower
 Duwamish

 Waterway
 Group

 

Port  of Seattle  /  Ci ty  of Seattle  /  King County /  The Boeing Company  
 

FINAL 
LDW RI: Appendix E 

July 9, 2010 
 Page 496 

 

CHEMICAL 

DETECTION FREQUENCY CONCENTRATION 

LOCATION OF 
MAXIMUM DETECT RATIO % 
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DETECT 

MAXIMUM 
DETECT 

CALCULATED 
MEAN  

RL OR  
RANGE OF RLS UNIT 

4-Chlorotoluene 0/10 0 nd nd 0.1 0.2 – 0.4 µg/L na 
Acetone 0/10 0 nd nd 13 2.6 – 71 µg/L na 
Acrolein 0/10 0 nd nd 3.0 5.0 – 10 µg/L na 
Acrylonitrile 0/10 0 nd nd 0.60 1.0 – 2.0 µg/L na 
Benzene 1/10 10 9.4  9.4  2.0 0.2 – 4.7 µg/L LDW-PW-G-PE-06 
Bromobenzene 0/10 0 nd nd 0.1 0.2 – 0.4 µg/L na 
Bromochloromethane 0/10 0 nd nd 0.1 0.2 – 0.4 µg/L na 
Bromodichloromethane 0/10 0 nd nd 0.1 0.2 – 0.4 µg/L na 
Bromoethane 0/10 0 nd nd 0.1 0.2 – 0.4 µg/L na 
Bromoform 0/10 0 nd nd 0.1 0.2 – 0.4 µg/L na 
Bromomethane 0/10 0 nd nd 0.1 0.2 – 0.4 µg/L na 
Carbon disulfide 5/10 50 0.2  0.7  0.2 0.2 – 0.4 µg/L LDW-PW-G-PE-06 
Carbon tetrachloride 0/10 0 nd nd 0.1 0.2 – 0.4 µg/L na 
Chlorobenzene 4/10 40 0.3  1.4  0.3 0.2 – 0.4 µg/L LDW-PW-G-PE-06 
Chloroethane 0/10 0 nd nd 0.1 0.2 – 0.4 µg/L na 
Chloroform 0/10 0 nd nd 0.1 0.2 – 0.4 µg/L na 
Chloromethane 0/10 0 nd nd 0.1 0.2 – 0.4 µg/L na 
cis-1,2-Dichloroethene 10/10 100 0.5  2,900  400 na µg/L LDW-PW-G-PE-06 
cis-1,3-Dichloropropene 0/10 0 nd nd 0.1 0.2 – 0.4 µg/L na 
Dibromochloromethane 0/10 0 nd nd 0.1 0.2 – 0.4 µg/L na 
Dibromomethane 0/10 0 nd nd 0.1 0.2 – 0.4 µg/L na 
Dichloromethane 0/10 0 nd nd 0.2 0.3 – 0.6 µg/L na 
Ethylbenzene 0/10 0 nd nd 0.2 0.2 – 1.3 µg/L na 
Hexachlorobutadiene 0/10 0 nd nd 0.3 0.5 – 1.0 µg/L na 
Iodomethane 0/10 0 nd nd 0.1 0.2 – 0.4 µg/L na 
Isopropylbenzene 2/10 20 0.2  0.3  0.2 0.2 – 0.4 µg/L LDW-PW-G-PE-08 
Methyl ethyl ketone 0/10 0 nd nd 0.7 1.0 – 2.4 µg/L na 
Methyl isobutyl ketone 0/10 0 nd nd 0.6 1.0 – 2.0 µg/L na 
Naphthalene 0/10 0 nd nd 0.3 0.5 – 1.0 µg/L na 
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CHEMICAL 

DETECTION FREQUENCY CONCENTRATION 

LOCATION OF 
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n-Butylbenzene 0/10 0 nd nd 0.1 0.2 – 0.4 µg/L na 
n-Propylbenzene 0/10 0 nd nd 0.1 0.2 – 0.4 µg/L na 
p-Cymene 0/10 0 nd nd 0.1 0.2 – 0.4 µg/L na 
sec-Butylbenzene 0/10 0 nd nd 0.1 0.2 – 0.4 µg/L na 
Styrene 0/10 0 nd nd 0.1 0.2 – 0.4 µg/L na 
tert-Butylbenzene 0/10 0 nd nd 0.1 0.2 – 0.4 µg/L na 
Tetrachloroethene 2/10 20 0.4  1.1  0.3 0.2 – 0.4 µg/L LDW-PW-G-PE-05 
Toluene 5/10 50 0.3  3.5  0.6 0.2 – 0.4 µg/L LDW-PW-G-PE-06 
 Total xylenes 0/10 0 nd nd 0.3 nc µg/L na 
trans-1,2-Dichloroethene 7/10 70 0.3  21 J 4.0 0.2 – 0.4 µg/L LDW-PW-G-PE-06 
trans-1,3-Dichloropropene 0/10 0 nd nd 0.1 0.2 – 0.4 µg/L na 
trans-1,4-Dichloro-2-butene 0/10 0 nd nd 0.6 1.0 – 2.0 µg/L na 
Trichloroethene 4/10 40 0.4  2.5  0.5 0.2 – 0.4 µg/L LDW-PW-G-PE-02 
Trichlorofluoromethane 0/10 0 nd nd 0.1 0.2 – 0.4 µg/L na 
Vinyl acetate 0/10 0 nd nd 0.1 0.2 – 0.4 µg/L na 
Vinyl chloride 10/10 100 0.4  2,500  300 na µg/L LDW-PW-G-PE-06 
Xylene (meta & para) 0/10 0 nd nd 0.3 0.4 – 0.8 µg/L na 
Xylene (ortho) 0/10 0 nd nd 0.2 0.2 – 1.3 µg/L na 

LDWRI-Porewater                
1,1,1,2-Tetrachloroethane 0/6 0 nd nd 0.2 0.2 – 1.0 µg/L na 
1,1,1-Trichloroethane 0/6 0 nd nd 0.2 0.2 – 1.0 µg/L na 
1,1,2,2-Tetrachloroethane 0/6 0 nd nd 0.2 0.2 – 1.0 µg/L na 
1,1,2-Trichloroethane 0/6 0 nd nd 0.2 0.2 – 1.0 µg/L na 
1,1,2-Trichlorotrifluoroethane 0/6 0 nd nd 0.2 0.2 – 1.0 µg/L na 
1,1-Dichloroethane 0/6 0 nd nd 0.2 0.2 – 1.0 µg/L na 
1,1-Dichloroethene 0/6 0 nd nd 0.2 0.2 – 1.0 µg/L na 
1,1-Dichloropropene 0/6 0 nd nd 0.2 0.2 – 1.0 µg/L na 
1,2,3-Trichlorobenzene 0/6 0 nd nd 0.6 0.5 – 2.5 µg/L na 
1,2,3-Trichloropropane 0/6 0 nd nd 0.6 0.5 – 2.5 µg/L na 
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CHEMICAL 

DETECTION FREQUENCY CONCENTRATION 

LOCATION OF 
MAXIMUM DETECT RATIO % 

MINIMUM 
DETECT 

MAXIMUM 
DETECT 

CALCULATED 
MEAN  

RL OR  
RANGE OF RLS UNIT 

1,2,4-Trichlorobenzene 0/6 0 nd nd 0.6 0.5 – 2.5 µg/L na 
1,2,4-Trimethylbenzene 0/6 0 nd nd 0.2 0.2 – 1.0 µg/L na 
1,2-Dibromo-3-chloropropane 0/6 0 nd nd 2.0 2.0 – 10 µg/L na 
1,2-Dibromoethane (EDB) 0/6 0 nd nd 0.2 0.2 – 1.0 µg/L na 
1,2-Dichlorobenzene 0/6 0 nd nd 0.2 0.2 – 1.0 µg/L na 
1,2-Dichloroethane 0/6 0 nd nd 0.2 0.2 – 1.0 µg/L na 
1,2-Dichloropropane 0/6 0 nd nd 0.2 0.2 – 1.0 µg/L na 
1,3,5-Trimethylbenzene 0/6 0 nd nd 0.2 0.2 – 1.0 µg/L na 
1,3-Dichlorobenzene 0/6 0 nd nd 0.2 0.2 – 1.0 µg/L na 
1,3-Dichloropropane 0/6 0 nd nd 0.2 0.2 – 1.0 µg/L na 
1,4-Dichlorobenzene 0/6 0 nd nd 0.2 0.2 – 1.0 µg/L na 
2,2-Dichloropropane 0/6 0 nd nd 0.2 0.2 – 1.0 µg/L na 
2-Chloroethyl vinyl ether 0/6 0 nd nd 0.6 0.5 – 2.5 µg/L na 
2-Chlorotoluene 0/6 0 nd nd 0.2 0.2 – 1.0 µg/L na 
2-Hexanone 0/6 0 nd nd 1.2 1.0 – 5.0 µg/L na 
4-Chlorotoluene 0/6 0 nd nd 0.2 0.2 – 1.0 µg/L na 
Acetone 0/6 0 nd nd 1.8 1.4 – 6.2 µg/L na 
Acrolein 0/6 0 nd nd 5.8 5.0 – 25 µg/L na 
Acrylonitrile 0/6 0 nd nd 1.2 1.0 – 5.0 µg/L na 
Benzene 0/6 0 nd nd 0.2 0.2 – 1.0 µg/L na 
Bromobenzene 0/6 0 nd nd 0.2 0.2 – 1.0 µg/L na 
Bromochloromethane 0/6 0 nd nd 0.2 0.2 – 1.0 µg/L na 
Bromodichloromethane 0/6 0 nd nd 0.2 0.2 – 1.0 µg/L na 
Bromoethane 0/6 0 nd nd 0.2 0.2 – 1.0 µg/L na 
Bromoform 0/6 0 nd nd 0.2 0.2 – 1.0 µg/L na 
Bromomethane 0/6 0 nd nd 0.2 0.2 – 1.0 µg/L na 
Carbon disulfide 0/6 0 nd nd 0.2 0.2 – 1.0 µg/L na 
Carbon tetrachloride 0/6 0 nd nd 0.2 0.2 – 1.0 µg/L na 
Chlorobenzene 0/6 0 nd nd 0.2 0.2 – 1.0 µg/L na 
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CHEMICAL 

DETECTION FREQUENCY CONCENTRATION 

LOCATION OF 
MAXIMUM DETECT RATIO % 

MINIMUM 
DETECT 

MAXIMUM 
DETECT 

CALCULATED 
MEAN  

RL OR  
RANGE OF RLS UNIT 

Chloroethane 0/6 0 nd nd 0.2 0.2 – 1.0 µg/L na 
Chloroform 0/6 0 nd nd 0.2 0.2 – 1.0 µg/L na 
Chloromethane 0/6 0 nd nd 0.2 0.2 – 1.0 µg/L na 
cis-1,2-Dichloroethene 0/6 0 nd nd 0.4 0.2 – 2.0 µg/L na 
cis-1,3-Dichloropropene 0/6 0 nd nd 0.2 0.2 – 1.0 µg/L na 
Dibromochloromethane 0/6 0 nd nd 0.2 0.2 – 1.0 µg/L na 
Dibromomethane 0/6 0 nd nd 0.2 0.2 – 1.0 µg/L na 
Dichloromethane 0/6 0 nd nd 0.4 0.3 – 1.5 µg/L na 
Ethylbenzene 0/6 0 nd nd 0.2 0.2 – 1.0 µg/L na 
Hexachlorobutadiene 0/6 0 nd nd 0.6 0.5 – 2.5 µg/L na 
Iodomethane 0/6 0 nd nd 0.2 0.2 – 1.0 µg/L na 
Isopropylbenzene 0/6 0 nd nd 0.2 0.2 – 1.0 µg/L na 
Methyl ethyl ketone 0/6 0 nd nd 1.2 1.0 – 5.0 µg/L na 
Methyl isobutyl ketone 0/6 0 nd nd 1.2 1.0 – 5.0 µg/L na 
Naphthalene 0/6 0 nd nd 0.6 0.5 – 2.5 µg/L na 
n-Butylbenzene 0/6 0 nd nd 0.2 0.2 – 1.0 µg/L na 
n-Propylbenzene 0/6 0 nd nd 0.2 0.2 – 1.0 µg/L na 
p-Cymene 0/6 0 nd nd 0.2 0.2 – 1.0 µg/L na 
sec-Butylbenzene 0/6 0 nd nd 0.2 0.2 – 1.0 µg/L na 
Styrene 0/6 0 nd nd 0.2 0.2 – 1.0 µg/L na 
tert-Butylbenzene 0/6 0 nd nd 0.2 0.2 – 1.0 µg/L na 
Tetrachloroethene 0/6 0 nd nd 0.2 0.2 – 1.0 µg/L na 
Toluene 0/6 0 nd nd 0.2 0.2 – 1.0 µg/L na 
Total xylenes 0/6 0 nd nd 0.5 nc µg/L na 
trans-1,2-Dichloroethene 0/6 0 nd nd 0.2 0.2 – 1.0 µg/L na 
trans-1,3-Dichloropropene 0/6 0 nd nd 0.2 0.2 – 1.0 µg/L na 
trans-1,4-Dichloro-2-butene 0/6 0 nd nd 1.2 1.0 – 5.0 µg/L na 
Trichloroethene 0/6 0 nd nd 0.2 0.2 – 1.0 µg/L na 
Trichlorofluoromethane 0/6 0 nd nd 0.2 0.2 – 1.0 µg/L na 
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CHEMICAL 

DETECTION FREQUENCY CONCENTRATION 

LOCATION OF 
MAXIMUM DETECT RATIO % 

MINIMUM 
DETECT 

MAXIMUM 
DETECT 

CALCULATED 
MEAN  

RL OR  
RANGE OF RLS UNIT 

Vinyl acetate 0/6 0 nd nd 0.2 0.2 – 1.0 µg/L na 
Vinyl chloride 0/6 0 nd nd 0.4 0.2 – 1.6 µg/L na 
Xylene (meta & para) 0/6 0 nd nd 0.5 0.4 – 2.0 µg/L na 
Xylene (ortho) 0/6 0 nd nd 0.2 0.2 – 1.0 µg/L na 
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Table E.6.6-3. Summary statistics for Rhône-Poulenc porewater 

CHEMICAL 

DETECTION 
FREQUENCY CONCENTRATION 

LOCATION OF 
MAXIMUM 
DETECT 

CRITERIA COMPARISON TO WQS 

RATIO % 
MINIMUM 
DETECT 

MAXIMUM 
DETECT 

CALCULATE
D MEAN 

RL OR  
RANGE 
OF RLS UNIT 

CHRONIC 
WQS 

ACUTE 
WQS 

DETECT 
> CHRONIC 

AND ≤ACUTE 
DETECT 
> ACUTE 

NONDETECT 
> CHRONIC 

AND ≤ ACUTE 
NONDETECT 

> ACUTE 
Metals and trace elements                             

Aluminum 6/15 40 790  10,500  1,000 300 µg/L SB-18 na na na na na na 

Arsenic 0/15 0 nd nd 230 450 µg/L na 36 69 0 0 0 15 

Barium 15/15 100 14 J 217 J 70 na µg/L SH-05 na na na na na na 

Beryllium 0/15 0 nd nd 5 10 µg/L na na na na na na na 

Cadmium 0/15 0 nd nd 20 30 µg/L na 9.3 42 0 0 15 0 

Calcium 15/15 100 40,900  323,000  212,000 na µg/L SB-18 na na na na na na 

Chromium 0/15 0 nd nd 50 100 µg/L na 50 1,100 0 0 15 0 

Cobalt 0/15 0 nd nd 30 50 µg/L na na na na na na na 

Copper 4/15 27 5.4  264  30 5 µg/L SHB-5 3.1 4.8 0 4 0 11 

Iron 12/15 80 560  41,700  8,000 200 µg/L SB-18 na na na na na na 

Lead 0/15 0 nd nd 130 250 µg/L na 8.1 210 0 0 0 15 

Magnesium 15/15 100 127,000  1,030,00
0  650,000 na µg/L SB-18 na na na na na na 

Manganese 12/15 80 25  1,890  600 20 µg/L SH-01 na na na na na na 

Mercury 10/15 67 0.0016  0.408  0.069 0.2 µg/L SB-18 0.025 1.8 4 0 5 0 

Nickel 0/15 0 nd nd 50 100 µg/L na 8.2 74 0 0 0 15 

Potassium 15/15 100 47,200  292,000  180,000 na µg/L SB-18 na na na na na na 

Sodium 15/15 100 1,290,00
0  

8,310,00
0  5,120,000 na µg/L SB-18 na na na na na na 

Vanadium 0/15 0 nd nd 50 100 µg/L na na na na na na na 

Zinc 3/15 20 263  1,560  200 50 µg/L SB-18 81 90 0 3 0 0 
PAHs                             

Benzo(a)pyrene 1/9 11 0.0320 J 0.0320 J 0.17 0.37 µg/L SH-02 na na na na na na 

Benzo(b)fluoranthene 1/9 11 0.0390 J 0.0390 J 0.17 0.37 µg/L SH-02 na na na na na na 

Benzo(k)fluoranthene 1/9 11 0.0390 J 0.0390 J 0.17 0.37 µg/L SH-02 na na na na na na 

Total benzofluoranthenes  1/9 11 0.0780 J 0.0780 J 0.17 nc µg/L SH-02 na na na na na na 

Fluoranthene 1/9 11 0.26 J 0.26 J 0.19 0.37 µg/L SH-02 na na na na na na 

Pyrene 1/9 11 0.32 J 0.32 J 0.20 0.37 µg/L SH-02 na na na na na na 

Total HPAH  1/9 11 0.69 J 0.69 J 0.24 nc µg/L SH-02 na na na na na na 

Carcinogenic PAHs - 
Mammal 1/9 11 0.0398 J 0.0398 J 0.10 0.22 µg/L SH-02 na na na na na na 

Total PAH  1/9 11 0.69 J 0.69 J 0.24 nc µg/L SH-02 na na na na na na 
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CHEMICAL 

DETECTION 
FREQUENCY CONCENTRATION 

LOCATION OF 
MAXIMUM 
DETECT 

CRITERIA COMPARISON TO WQS 

RATIO % 
MINIMUM 
DETECT 

MAXIMUM 
DETECT 

CALCULATE
D MEAN 

RL OR  
RANGE 
OF RLS UNIT 

CHRONIC 
WQS 

ACUTE 
WQS 

DETECT 
> CHRONIC 

AND ≤ACUTE 
DETECT 
> ACUTE 

NONDETECT 
> CHRONIC 

AND ≤ ACUTE 
NONDETECT 

> ACUTE 
Phthalates                             

Bis(2-ethylhexyl)phthalate 5/9 56 2.0  390  45 1.9 µg/L SH-02 na na na na na na 

Diethyl phthalate 0/9 0 nd nd 0.40 0.37 – 3.7 µg/L na na na na na na na 

Other SVOCs                             
Biphenyl 2/9 22 0.0260 J 0.0320 J 0.34 0.37 – 3.7 µg/L SH-04 na na na na na na 

Caprolactam 8/9 89 1.5 J 7.5 J 3.7 1.9 µg/L SH-01 na na na na na na 
Volatile organic 
compounds                             

Benzene 0/9 0 nd nd 0.50 1 µg/L na na na na na na na 

Ethylbenzene 0/9 0 nd nd 1.0 2 µg/L na na na na na na na 

Toluene 0/9 0 nd nd 1.0 2 µg/L na na na na na na na 

Xylene (ortho) 0/9 0 nd nd 1.0 2 µg/L na na na na na na na 

Xylene (meta & para) 0/9 0 nd nd 2.0 4 µg/L na na na na na na na 

Total xylenes 0/9 0 nd nd 2.0 nc µg/L na na na na na na na 
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Table E.6.6-4. Summary statistics for EPA SI porewater 

CHEMICAL 

DETECTION FREQUENCY CONCENTRATION 

LOCATION OF 
MAXIMUM DETECT 

CRITERIA COMPARISON TO WQS 

RATIO % 
MINIMUM 
DETECT 

MAXIMUM 
DETECT 

CALCULATED 
MEAN 

RL OR RANGE 
OF RLS UNIT 

CHRONIC 
WQS 

ACUTE 
WQS 

DETECT 
> CHRONIC 

AND ≤ACUTE 
DETECT 
> ACUTE 

NONDETECT > 
CHRONIC AND 

≤ ACUTE 
NONDETECT > 

ACUTE 
Metals and trace elements               

Aluminum 8/15 53 77  378  100 50 – 77 µg/L DR055 na na na na na na 

Antimony 1/15 7 30 J 30 J 20 5 – 50 µg/L DR244 na na na na na na 

Arsenic 12/15 80 26  114  50 10 – 30 µg/L DR244 36 69 4 4 0 0 

Barium 15/15 100 4 J 214  60 na – na µg/L DR262 na na na na na na 

Beryllium 0/15 0 nd nd 3 5 – 5 µg/L na na na na na na na 

Cadmium 4/15 27 4 J 4 J 3 5 µg/L 

DR181 

9.3 42 0 0 0 0 
DR147 

DR109 

DR244 

Calcium 15/15 100 15,300  347,000  300,000 na µg/L DR018 na na na na na na 

Chromium 0/15 0 nd nd 5 10 µg/L na 50 1,100 0 0 0 0 

Cobalt 0/15 0 nd nd 5 10 µg/L na na na na na na na 

Copper 4/15 27 1  5  2 4 µg/L 
DR262 

3.1 4.8 0 2 11 0 
DR109 

Iron 15/15 100 186  18,300  9,000 na µg/L DR244 na na na na na na 

Lead 13/15 87 0.6 J 4  1 1 µg/L DR109 8.1 210 0 0 0 0 

Magnesium 15/15 100 51,000  1,100,000  890,000 na µg/L 
DR018 

na na na na na na 
DR055 

Manganese 15/15 100 13  5,440  2,000 na µg/L DR244 na na na na na na 

Mercury 0/15 0 nd nd 0.05 0.1 µg/L na 0.025 1.8 0 0 15 0 

Nickel 0/15 0 nd nd 10 20 – 30 µg/L na 8.2 74 0 0 15 0 

Potassium 15/15 100 41,600  373,000  290,000 na µg/L DR055 na na na na na na 

Selenium 0/15 0 nd nd 10 20 – 30 µg/L na na na na na na na 

Silver 6/15 40 0.3 J 0.5 J 0.4 1 µg/L DR301 na 1.9 na 0 na 0 

Sodium 15/15 100 1,160,000  9,730,000  7,800,000 na µg/L DR038 na na na na na na 

Thallium 0/15 0 nd nd 0.5 1 µg/L na na na na na na na 

Tin 0/15 0 nd nd 8 10 µg/L na na na na na na na 

Vanadium 15/15 100 3 J 22  10 na µg/L DR244 na na na na na na 

Zinc 3/15 20 4 J 6 J 5 10 µg/L DR140 81 90 0 0 0 0 

Organometals                             
Monobutyltin as ion 0/15 0 nd nd 0.025 0.05 µg/L na na na na na na na 

Dibutyltin as ion 4/15 27 0.0070 J 0.010 J 0.021 0.05 µg/L 

DR038 

na na na na na na DR018 

DR055 

Tributyltin as ion 8/15 53 0.0080 J 0.080 J 0.026 0.05 µg/L DR055 na na na na na na 

Tetrabutyltin as ion 0/15 0 nd nd 0.025 0.05 µg/L na na na na na na na 
 



 

Lower
 Duwamish

 Waterway
 Group

 

Port  of  Seatt le  /  C i ty  of  Seatt le  /  K ing County  /  The Boeing Company  
 

FINAL 
LDW RI: Appendix E 

July 9, 2010 
 Page 505 

 

E.7 Concentrations of Arsenic and cPAHs in Sediment 
Corresponding to Tissue RBTCs 

This section of Appendix E presents details of the back-calculation of arsenic and 
carcinogenic polycyclic aromatic hydrocarbons (cPAHs) concentrations in sediment 
corresponding to tissue risk-based threshold concentrations (RBTCs).  

As discussed in detail in Sections 8.3.2 and 8.3.3 of the main body of the remedial 
investigation (RI), the clam tissue-to-sediment relationships for arsenic and cPAHs are 
too uncertain to develop RBTCs for sediment. This result is not surprising given the 
feeding behavior of Eastern soft-shell clam (Mya arenaria), which is the primary clam 
species of sufficient size and abundance within the LDW to be consumed by humans. 
M. arenaria are filter feeders and can process large quantities of water (4 to 6 L/hr) while 
feeding on suspended particulates in the water column (Brown et al. 1994). Thus, water 
and suspended material in the water are likely to be important sources of 
bioaccumulated chemicals (Abraham and Dillon 1986). This conclusion is supported by 
Foster et al. (1987), who conducted an experiment using sediment from Chesapeake Bay 
to evaluate the bioaccumulation of sediment-sorbed chemicals in a filter-feeding clam 
(M. arenaria) and a deposit-feeding clam (Macoma balthica). The M. baltica clams 
bioaccumulated the chemicals (naphthalene, diphenyl ether, di-n-octyl phthalate, 
4,4’-1,1,1-trichloro-2,2-bis(4-chlorophenyl)ethane [DDT], and chrysene) at measurable 
rates over the 12-day exposure period, whereas M. arenaria did not show 
bioaccumulation of any of the sediment chemicals (Foster et al. 1987). Thus, in this 
study, contaminated sediment did not influence chemical concentrations in the tissues 
of filter-feeding clams.  

As discussed in the human health risk assessment (HHRA) (Windward 2007), greater 
than 93% of the arsenic and cPAH risk associated with seafood consumption for all 
scenarios evaluated in the baseline HHRA is from the consumption of clams. Thus, if 
sediment RBTCs were to be developed for arsenic and cPAHs for the seafood 
consumption pathway, there would have to be significant regressions between the 
concentrations of these chemicals in sediment and clam tissue.  

To evaluate such relationships, tissue samples of M. arenaria were collected from the 
LDW along with co-located sediment samples in 2004 (Windward 2005); the tissue 
samples were analyzed for a number of analytes, including inorganic arsenic and 
cPAHs, and the sediment samples were analyzed for a number of analytes, including 
total arsenic, cPAHs, grain size, and total organic carbon (TOC). Co-located clam tissue 
and sediment samples were also collected and analyzed for total and inorganic arsenic 
in clam tissue and total arsenic in sediment in 2007. Inorganic arsenic is the form of 
arsenic of concern in tissue samples because it is the form associated with human 
toxicity (both carcinogenic and non-carcinogenic). 
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The relationships between inorganic arsenic in clams and total arsenic in sediment and 
between cPAHs in clams and cPAHs in sediment were evaluated using a regression 
model. Because M. arenaria are filter feeders, the appropriate areal extent of the source 
of suspended particulates is uncertain and may be greater than the co-located 
composite sediment sample collected with each composite clam tissue sample. Thus, the 
regression relationships between the concentrations of arsenic and cPAHs in clam tissue 
and in sediment were evaluated at three spatial scales. The regression statistics for the 
larger intertidal areas were similar to those for the co-located samples using 2004 data 
(see Tables 8-15 and 8-19 in the main body of the RI), and, therefore, the regressions 
using sediment data for larger areas were not investigated further. Figure E.7-1 and 
Table E.7-1 and Figure E.7-2 and Table E.7-2 present the regressions and the 
untransformed data for arsenic (2004 and 2007 data) and cPAHs (2004 data), 
respectively. The regressions were discussed in detail in Sections 8.3.2 and 8.3.3 (in the 
main body of the RI) and were found to be too uncertain to calculate sediment RBTCs. 
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Figure E.7-1. Regression relationship for inorganic arsenic in clam tissue 
and total arsenic in sediment 
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Table E.7-1. Arsenic data and regression equation 

YEAR 

TOTAL ARSENIC 
CONCENTRATION 

IN SEDIMENT 
(mg/kg dw) 

INORGANIC 
ARSENIC 

CONCENTRATION 
IN TISSUE 

(mg/kg ww) 
2004 3.53 0.132 
2007 3.57 1.73 
2004 3.94 0.23 
2007 4.53 2.75 
2004 4.63 0.885 
2004 4.72 0.795 
2007 4.88 0.690 
2007 5.27 1.58 
2007 5.30 2.22 
2004 5.52 1.85 
2007 5.62 2.78 
2004 5.79 0.648 
2004 6.80 2.11 
2007 7.66 2.08 
2007 10.1 6.48 
2007 14.1 1.82 
2007 22.3 1.37 
2007 22.4 4.41 
2007 27.7 4.10 
2007 37.5 2.68 
2004 49.0 3.27 
2007 67.6 11.3 
2007 172 6.65 

 

 
[As]tissue = 3.9(Log10([As]sediment))-1.2 

10^Log10 ([As]sediment) = ([As]tissue + 1.2)/3.9 
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y = 12.8x - 13.5
R² = 0.59
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Figure E.7-2. Regression relationship for cPAHs in clam tissue and 
sediment  

 

Table E.7-2. cPAH data and regression equation  

YEAR 

CPAH TEQ IN 
SEDIMENT 

(µg/kg dw) 

CPAH TEQ IN 
TISSUE 

(µg/kg dw) 
2004 23 12 

2004 34 9.3 

2004 63 14 

2004 64 10 

2004 110 9.7 

2004 130 11 

2004 170 18 

2004 190 7.6 

2004 220 6.8 

2004 220 24 

2004 260 13 

2004 290 8.3 

2004 520 23 

2004 7,100 44 

 
 

 

[cPAH]tissue = 12.8(log([cPAH]sediment))-13.5 
10^log([cPAH]sediment) = ([cPAH]tissue + 13.5)/12.8 
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Nevertheless, at the request of EPA, the regression relationships were used to “back-
calculate” the sediment concentrations that corresponded to the tissue RBTCs presented 
in Table E.7-3. Because the regressions are not expected to be predictive given the 
feeding behavior of M. arenaria, the development of these sediment concentrations may 
falsely raise expectations regarding the potential success of sediment cleanup in 
reducing seafood consumption risks for arsenic and cPAHs. Therefore, this exercise 
should be viewed as only informational. 

Table E.7-3. Tissue RBTCs estimated from HHRA RME seafood consumption 
scenarios 

CHEMICAL SEAFOOD CONSUMPTION SCENARIO 
UNIT 
(ww) 

TISSUE RBTCa 

EXCESS CANCER RISK 
NON-CANCER 

HAZARD 
1 × 10-6 1 × 10-5 1 × 10-4 HQ = 1 

Arsenic 
(inorganic) 

adult tribal RME (Tulalip data)  mg/kg 0.00056 0.0056 0.056 0.25 

child tribal RME (Tulalip data)  mg/kg 0.0030 0.030 0.30 0.12 

adult API RME mg/kg 0.0019 0.019 0.19 0.37 

cPAHsb 

adult tribal RME (Tulalip data)  µg/kg 0.11 1.1 11 na 

child tribal RME (Tulalip data)c µg/kg 0.12 1.2 12 na 

adult API RME µg/kg 0.39 3.9 39 na 

a Tissue RBTCs represent ingestion-weighted average concentrations across different seafood categories. Tissue 
concentrations in individual seafood categories may be higher or lower than the tissue RBTC, but the average 
concentration in all resident seafood consumed must equal the tissue RBTC in order to result in the specified 
risk threshold. 

b cPAH concentrations are expressed in terms of benzo(a)pyrene equivalents.  
c Because of the potential for increased susceptibility of children to carcinogens with mutagenic activity, as 

described in EPA guidance (2005), the risk estimate for children for cPAHs is based on dose adjustments 
across the 0-to-6-year age range of children (see Section B.5.1 of the HHRA (Windward 2007) for more 
information). 

API – Asian and Pacific Islander 
cPAH – carcinogenic polycyclic aromatic hydrocarbon 
EPA – US Environmental Protection Agency 
HHRA – human health risk assessment 
HQ – hazard quotient 

na – not applicable 
RBTC – risk-based threshold concentration 
RME – reasonable maximum exposure 
ww – wet weight 
 

Sediment concentrations of total arsenic that corresponded to tissue RBTCs for the 
reasonable maximum exposure (RME) seafood consumption scenarios (for carcinogenic 
risks between 1 x 10-6 and 1 x 10-4, and a non-cancer hazard quotient [HQ] < 1) all fall 
between 2.1 and 2.6 mg/kg dw, even though the tissue RBTCs spanned 3 orders of 
magnitude (Table E.7-4). Inverse prediction confidence intervals around these estimated 
sediment concentrations can also be calculated (Zar 1984); these confidence intervals 
spanned an order of magnitude. All of the estimated sediment arsenic concentrations 
(and even the upper confidence limits) are below the range of upstream sediment 
concentrations (see Section 7.2 in the main body of the RI).  
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Table E.7-4. Concentrations of arsenic in sediment that corresponded to tissue 
RBTCs  

RISK 
LEVEL SCENARIO 

INORGANIC 
ARSENIC 
TISSUE 
RBTC 

(mg/kg ww) 

CORRESPONDING 
SEDIMENT TOTAL 

ARSENIC 
CONCENTRATION 

(mg/kg dw)  
SEDIMENT 

LCL 
SEDIMENT 

UCL 
1 × 10-6 adult tribal RME (Tulalip data)  0.00056 2.1 0.52 5.19 

1 × 10-6 child tribal RME (Tulalip data)  0.003 2.1 0.52 5.19 

1 × 10-6 adult API RME 0.0019 2.1 0.52 5.19 

1 × 10-5 adult tribal RME (Tulalip data)  0.0056 2.1 0.52 5.20 

1 × 10-5 child tribal RME (Tulalip data)  0.03 2.1 0.54 5.23 

1 × 10-5 adult API RME 0.019 2.1 0.53 5.22 

1 × 10-4 adult tribal RME (Tulalip data)  0.056 2.1 0.56 5.28 

1 × 10-4 child tribal RME (Tulalip data)  0.3 2.5 0.74 5.70 

1 × 10-4 adult API RME 0.19 2.3 0.65 5.50 
HQ = 1 adult tribal RME (Tulalip data)  0.25 2.4 0.70 5.61 
HQ = 1 child tribal RME (Tulalip data)  0.12 2.2 0.60 5.38 
HQ = 1 adult API RME 0.37 2.6 0.80 5.83 

Note: None of the corresponding sediment concentrations were within the range of sediment concentrations used in 
the regression. 

API – Asian and Pacific Islander 
dw – dry weight 
HQ – hazard quotient 
LCL – lower confidence limit on the mean 

RBTC – risk-based threshold concentration 
RME – reasonable maximum exposure 
UCL – upper confidence limit on the mean 
ww – wet weight 

cPAH toxic equivalents (TEQs) in sediment that corresponded to clam tissue RBTCs for 
the RME seafood consumption scenarios (for carcinogenic risks between 1 x 10-6 and 1 x 
10-5) ranged from 12 to 23 µg/kg dw and the corresponding confidence limits spanned 
2 orders of magnitude (Table E.7-5). Sediment TEQs that corresponded to 1 x 10-4 tissue 
RBTCs for the adult and child tribal RME scenarios were 83 and 100 µg/kg dw, 
respectively, with corresponding confidence limits that spanned 1 order of magnitude. 
All of these sediment TEQs are less than the lower end of the range of upstream 
sediment concentrations (see Section 7.2 in the main body of the RI). The sediment TEQ 
for the 1 x 10-4 adult Asian and Pacific Islander (API) RME seafood consumption 
scenario (13,000 µg/kg dw) was much higher than the range of upstream sediment 
concentrations and the baseline LDW-wide spatially weighted average concentration 
(SWAC) for cPAHs (380 µg/kg dw). 
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Table E.7-5. cPAH TEQs in sediment that corresponded to tissue RBTCs 

RISK LEVEL SCENARIO 

TISSUE 
RBTC 
(µg/kg 
ww) 

CORRESPONDING 
SEDIMENT TEQ 

(µg/kg dw) 
SEDIMENT 

LCL 
SEDIMENT 

UCL 
1 × 10-6 adult tribal RME (Tulalip data) 0.11 12 0.54 34 

1 × 10-6 child tribal RME (Tulalip data) 0.12 12 0.54 35 

1 × 10-6 adult API RME 0.39 12 0.60 36 

1 × 10-5 adult tribal RME (Tulalip data) 1.1 14 0.77 39 

1 × 10-5 child tribal RME (Tulalip data) 1.2 14 0.80 40 

1 × 10-5 adult API RME 3.9 23 2.1 57 

1 × 10-4 adult tribal RME (Tulalip data) 11 83 24 165 

1 × 10-4 child tribal RME (Tulalip data) 12 100 33 199 

1 × 10-4 adult API RME 39 13,000 2,640 1,500,000 
 

API – Asian and Pacific Islander 
cPAH – carcinogenic polycyclic aromatic hydrocarbon 
dw – dry weight 
LCL – lower confidence limit on the mean 
RBTC – risk-based threshold concentration 

RME – reasonable maximum exposure 
TEQ – toxic equivalent 
UCL – upper confidence limit on the mean 
ww – wet weight 

 
Bold identifies corresponding sediment concentrations that were within the range of sediment concentrations used 
in the regression.  
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Appendix F. Subsurface Core Analysis 
Table F-1. Subsurface core analysis results for Reach 1 (RM 0.0 to RM 2.2) 1 
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Table F-1. Subsurface core analysis results for Reach 1 (RM 0.0 to RM 2.2) 

RM EVENT 
LOCATION 

NAME 

EARLY 
ACTION 
AREA  

TOTAL 
CORE 
DEPTH 

(ft) 

NO. OF 
SAMPLED 
INTERVALS 

INPUT PARAMETERS  
FOR EQUATION 4-2 a 

DEPTH (D) OF PEAK TOTAL PCB 
CONCENTRATION PREDICTED 

FROM EQUATION 4-2 

ANALYZED INTERVAL 
WITH EXPECTED PEAK 
CONCENTRATION (I.E., 

INTERVAL WITHIN WHICH 
D FALLS) AND ITS 

ACTUAL TOTAL PCB 
CONCENTRATION 

ANALYZED INTERVAL 
WITH ACTUAL PEAK 

TOTAL PCB 
CONCENTRATION 

CONSISTENT 
WITH STM? 

COLLEC-
TION 
YEAR 
(Tc) 

SED RATE 
FROM 
STM b 

(cm/yr) 

SED 
RATE 
(S) 

(ft/yr) 

SED 
ACCUM 
SINCE 

1960 (ft) 

SED 
ACCUM 
SINCE 

1965 (ft) 

SED 
ACCUM 
SINCE 

1974 (ft) 
INTERVAL 

(ft) 

CONCEN-
TRATION 
(µg/kg 

dw) 
INTERVAL 

(ft) 

CONCEN-
TRATION 
(µg/kg 

dw) 

0 LDW Subsurface Sediment 
2006 LDW-SC1   6 7 2006 1.3 0.042 1.9 1.7 1.3 0-2 3,400  1-1.5 6,700  Yes 

                        1-1.5 6,700        

                        1.5-2 4,300        

0.1 LDW Subsurface Sediment 
2006 LDW-SC2  12 4 2006 0.56 0.018 0.85 0.75 0.59 0-2 1,380  2-4 2,900  Yes 

0.2 LDW Subsurface Sediment 
2006 LDW-SC4   6 4 2006 0.76 0.025 1.1 1 0.8 0-1 143  2-4 600  Yes 

                        1-2 490        

0.2 LDW Subsurface Sediment 
2006 LDW-SC5   4 3 2006 1.3 0.044 2 1.8 1.4 1-2.2 66  0-1 510  No 

0.3 LDW Subsurface Sediment 
2006 LDW-SC6   8 12 2006 1.1 0.037 1.7 1.5 1.2 0-2 172  4-4.5 2,600  Yes 

                        1-1.5 101        

                        1.5-2 94        

0.4 Duw/Diag-2 DUD251c EAA 1 9 3 1996 1.1 0.036 1.3 1.1 0.79 0-3 2,090 J 0-3 2,090 J Yes 

0.4 Duw/Diag-2 DUD252c EAA 1 9 3 1996 2.1 0.068 2.5 2.1 1.5 0-3 80  0-3 80  Yes 

0.4 LDW Subsurface Sediment 
2006 LDW-SC7   4 3 2006 1.1 0.037 1.7 1.5 1.2 1-1.7 1,270 J 0-1 1,300 No 

                        1.7-4 5.5 U       

0.4 LDW Subsurface Sediment 
2006 LDW-SC8   10 6 2006 1.1 0.037 1.7 1.5 1.2 1-2 1,030  4-6 5,500  Yes 

0.5 EPA SI DR008 EAA 1 4 2 1998 1.7 0.055 2.1 1.8 1.3 0-2 750  2-4 1,610  Yes 

                        2-4 1,610        

0.5 Duw/Diag-1 DUD006 EAA 1 4.9 7 1994 4 0.13 4.4 3.8 2.6 2.5-3 1,152  4.4-4.9 1,770  Yes 

                        3.5-4.4 1,250        

                        4.4-4.9 1,770        

0.5 Duw/Diag-1 DUD020 EAA 1 3 5 1994 1.7 0.055 1.9 1.6 1.1 1-1.5 158 J 2.5-3 4,450  Yes 

                        1.5-2 441        
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RM EVENT 
LOCATION 

NAME 

EARLY 
ACTION 
AREA  

TOTAL 
CORE 
DEPTH 

(ft) 

NO. OF 
SAMPLED 
INTERVALS 

INPUT PARAMETERS  
FOR EQUATION 4-2 a 

DEPTH (D) OF PEAK TOTAL PCB 
CONCENTRATION PREDICTED 

FROM EQUATION 4-2 

ANALYZED INTERVAL 
WITH EXPECTED PEAK 
CONCENTRATION (I.E., 

INTERVAL WITHIN WHICH 
D FALLS) AND ITS 

ACTUAL TOTAL PCB 
CONCENTRATION 

ANALYZED INTERVAL 
WITH ACTUAL PEAK 

TOTAL PCB 
CONCENTRATION 

CONSISTENT 
WITH STM? 

COLLEC-
TION 
YEAR 
(Tc) 

SED RATE 
FROM 
STM b 

(cm/yr) 

SED 
RATE 
(S) 

(ft/yr) 

SED 
ACCUM 
SINCE 

1960 (ft) 

SED 
ACCUM 
SINCE 

1965 (ft) 

SED 
ACCUM 
SINCE 

1974 (ft) 
INTERVAL 

(ft) 

CONCEN-
TRATION 
(µg/kg 

dw) 
INTERVAL 

(ft) 

CONCEN-
TRATION 
(µg/kg 

dw) 

0.5 Duw/Diag-2 DUD253c EAA 1 9 3 1996 1.1 0.037 1.3 1.1 0.81 0-3 500 J 6-9 7,000 J Yes 

0.5 Duw/Diag-2 DUD254c EAA 1 9 3 1996 4 0.13 4.7 4 2.9 0-3 790 J 3-6 5,600 J Yes 

                        3-6 5,600 J       

0.5 Duw/Diag-2 DUD255c EAA 1 9 3 1996 1.2 0.039 1.4 1.2 0.85 0-3 1,050 J 0-3 7,700 J Yes 

                        0-3 7,700 J       

0.5 Duw/Diag-2 DUD256c EAA 1 9 3 1996 1.7 0.055 2 1.7 1.2 0-3 890 J 3-6 1,670 J Yes 

0.5 Duw/Diag-2 DUD257c EAA 1 9 3 1996 1.2 0.04 1.4 1.2 0.87 0-3 163 J 0-3 163 J Yes 

0.5 Duw/Diag-2 DUD258c   9 3 1996 1.5 0.048 1.7 1.5 1 0-3 690 J 0-3 690 J Yes 

0.5 LDW Subsurface Sediment 
2006 LDW-SC9   4 3 2006 1.2 0.039 1.8 1.6 1.2 1-2.6 2,700  0-1 3,600  No 

0.5 LDW Subsurface Sediment 
2006 LDW-SC10   8 5 2006 1.5 0.048 2.2 2 1.5 1-2 290  2-4 1,120  Yes 

                        2-4 1,120        

0.5 LDW Subsurface Sediment 
2006 LDW-SC11   4.1 4 2006 1.3 0.044 2 1.8 1.4 0.8-2 3.9 U 0-0.8 3,000  No 

                        2-3.4 3.9 U       

0.6 EPA SI DR044   4 2 1998 1.7 0.056 2.1 1.8 1.3 0-2 230  2-4 1,900  Yes 

                        2-4 1,900        

0.6 Duw/Diag-2 DUD027c EAA 1 9 3 1996 1.3 0.043 1.6 1.3 0.95 0-3 1,800 J 0-3 1,800 J Yes 

0.6 Duw/Diag-2 DUD260   6 2 1996 1.5 0.048 1.7 1.5 1.1 0-3 1,340 J 0-3 1,340 J Yes 

0.6 Duw/Diag-2 DUD261c EAA 1 6 2 1996 1.3 0.042 1.5 1.3 0.93 0-3 13,200 J 3-6 21,000 J Yes 

0.6 Duw/Diag-2 DUD262c EAA 1 6 2 1996 1.5 0.051 1.8 1.6 1.1 0-3 3,520 J 0-3 3,520 J Yes 

0.6 LDW Subsurface Sediment 
2006 LDW-SC12   8.7 12 2006 1.7 0.056 2.6 2.3 1.8 0-2 350  2-2.5 2,000 J Yes 

                        1.5-2 320        

                        2-2.5 2,000 J       

                        2-4 2,500        

                        2.5-3 630        

0.9 EPA SI DR021  4 2 1998 1.7 0.055 2.1 1.8 1.3 0-2 520  2-4 4,000  Yes 
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RM EVENT 
LOCATION 

NAME 

EARLY 
ACTION 
AREA  

TOTAL 
CORE 
DEPTH 

(ft) 

NO. OF 
SAMPLED 
INTERVALS 

INPUT PARAMETERS  
FOR EQUATION 4-2 a 

DEPTH (D) OF PEAK TOTAL PCB 
CONCENTRATION PREDICTED 

FROM EQUATION 4-2 

ANALYZED INTERVAL 
WITH EXPECTED PEAK 
CONCENTRATION (I.E., 

INTERVAL WITHIN WHICH 
D FALLS) AND ITS 

ACTUAL TOTAL PCB 
CONCENTRATION 

ANALYZED INTERVAL 
WITH ACTUAL PEAK 

TOTAL PCB 
CONCENTRATION 

CONSISTENT 
WITH STM? 

COLLEC-
TION 
YEAR 
(Tc) 

SED RATE 
FROM 
STM b 

(cm/yr) 

SED 
RATE 
(S) 

(ft/yr) 

SED 
ACCUM 
SINCE 

1960 (ft) 

SED 
ACCUM 
SINCE 

1965 (ft) 

SED 
ACCUM 
SINCE 

1974 (ft) 
INTERVAL 

(ft) 

CONCEN-
TRATION 
(µg/kg 

dw) 
INTERVAL 

(ft) 

CONCEN-
TRATION 
(µg/kg 

dw) 

                        2-4 4,000        

0.9 LDW Subsurface Sediment 
2006 LDW-SC13   4 9 2006 1.6 0.053 2.4 2.2 1.7 0-2 480  0.5-1 470 No 

                        1.5-2 360        

                        2-2.5 120        

                        2-4 53        

0.9 LDW Subsurface Sediment 
2006 LDW-SC14   11 6 2006 0 0 0 0 0 0-1.4 4,500  0-1.4 4,500  Yes 

0.9 LDW Subsurface Sediment 
2006 LDW-SC15  10 5 2006 1.7 0.055 2.5 2.3 1.8 1-2 340 J 4-6 1,950  Yes 

                        2-4 510        

1 LDW Subsurface Sediment 
2006 LDW-SC16  10 4 2006 1.9 0.062 2.9 2.6 2 2-4 5,400  2-4 5,400  Yes 

1 LDW Subsurface Sediment 
2006 LDW-SC17  8.6 4 2006 1.9 0.062 2.9 2.5 2 2-4 9,800  2-4 9,800  Yes 

1 LDW Subsurface Sediment 
2006 LDW-SC19   11.9 6 2006 1.5 0.049 2.3 2 1.6 1-2 233  6-7 2,400  Yes 

                        2-4 250        

1 LDW Subsurface Sediment 
2006 LDW-SC20   10 4 2006 1.4 0.046 2.1 1.9 1.5 0-2 3,200  0-2 3,200  Yes 

                        2-4 600        

1 LDW Subsurface Sediment 
2006 LDW-SC21   11.3 5 2006 1.5 0.051 2.3 2.1 1.6 1-2 145  4-6.2 1,680  Yes 

                        2-4 380 J       

1.1 LDW Subsurface Sediment 
2006 LDW-SC22   4 3 2006 2.3 0.074 3.4 3.1 2.4 2-4 7.8 J 0-1.1 56  No 

1.2 EPA SI DR025   4 2 1998 2.5 0.08 3.1 2.7 1.9 0-2 290  2-4 1,150  Yes 

                        2-4 1,150        

1.2 LDW Subsurface Sediment 
2006 LDW-SC23   10.2 5 2006 2.5 0.08 3.7 3.3 2.6 2-4 219  4-6 880  Yes 

1.2 LDW Subsurface Sediment 
2006 LDW-SC24   4 3 2006 1.8 0.059 2.7 2.4 1.9 1-2 36  0-1 280  No 



Table F-1, cont. Subsurface core analysis results for Reach 1 (RM 0.0 to RM 2.2)  

Lower Duwamish Waterway Group
 

Port  of Seattle  /  Ci ty  of Seattle  /  King County /  The Boeing Company  
FINAL 

LDW RI: Appendix F 
July 9, 2010 

 Page 4 
 
 

RM EVENT 
LOCATION 

NAME 

EARLY 
ACTION 
AREA  

TOTAL 
CORE 
DEPTH 

(ft) 

NO. OF 
SAMPLED 
INTERVALS 

INPUT PARAMETERS  
FOR EQUATION 4-2 a 

DEPTH (D) OF PEAK TOTAL PCB 
CONCENTRATION PREDICTED 

FROM EQUATION 4-2 

ANALYZED INTERVAL 
WITH EXPECTED PEAK 
CONCENTRATION (I.E., 

INTERVAL WITHIN WHICH 
D FALLS) AND ITS 

ACTUAL TOTAL PCB 
CONCENTRATION 

ANALYZED INTERVAL 
WITH ACTUAL PEAK 

TOTAL PCB 
CONCENTRATION 

CONSISTENT 
WITH STM? 

COLLEC-
TION 
YEAR 
(Tc) 

SED RATE 
FROM 
STM b 

(cm/yr) 

SED 
RATE 
(S) 

(ft/yr) 

SED 
ACCUM 
SINCE 

1960 (ft) 

SED 
ACCUM 
SINCE 

1965 (ft) 

SED 
ACCUM 
SINCE 

1974 (ft) 
INTERVAL 

(ft) 

CONCEN-
TRATION 
(µg/kg 

dw) 
INTERVAL 

(ft) 

CONCEN-
TRATION 
(µg/kg 

dw) 

                        2-4 3.9 U       

1.3 EPA SI DR054  4 2 1998 2 0.065 2.5 2.1 1.6 0-2 250  2-4 750  Yes 

                        2-4 750        

1.3 LDW Subsurface Sediment 
2006 LDW-SC25  9.1 5 2006 2 0.065 3 2.7 2.1 2-4 430  4-6 800 J Yes 

1.4 LDW Subsurface Sediment 
2006 LDW-SC26  12.1 5 2006 2 0.065 3 2.7 2.1 2-4 310  6-8 2,300  Yes 

1.4 LDW Subsurface Sediment 
2006 LDW-SC27  4.5 11 2006 2.6 0.084 3.9 3.5 2.7 2-4.5 250 J 1-1.5 3,200 No 

                        2.5-3 290        

                        3.5-4 3.9 U       

1.4 LDW Subsurface Sediment 
2006 LDW-SC28  12.6 5 2006 1.9 0.063 2.9 2.6 2 2-4 290  5.5-7.5 3,200  Yes 

1.4 LDW Subsurface Sediment 
2006 LDW-SC29  3.6 3 2006 2.5 0.083 3.8 3.4 2.7 2-3.6 3.9 U 0-1 33 J No 

1.6 Lone Star-Hardie Gypsum c-4c 
 12 2 1995 2.4 0.077 2.7 2.3 1.6 0-4 71  0-4 71  Yes 

1.7 LDW Subsurface Sediment 
2006 LDW-SC32   8 4 2006 2.5 0.081 3.7 3.3 2.6 2-4 2,450  2-4 2,450  Yes 

1.9 LDW Subsurface Sediment 
2006 LDW-SC33  10 10 2006 2.7 0.09 4.1 3.7 2.9 2-4 420  1-1.5 4,700  No 

                        2.5-3 940        

                        4-6 280        

1.9 LDW Subsurface Sediment 
2006 LDW-SC34   4 3 2006 0.26 0.0085 0.39 0.35 0.27 0-1 210  1-2 280  Yes 

1.9 LDW Subsurface Sediment 
2006 LDW-SC35   4 2 2006 3.1 0.1 4.7 4.2 3.3 2-4 150 J 0-2 370 J No 

1.9 LDW Subsurface Sediment 
2006 LDW-SC201d 

 10 4 2006 2.6 0.085 3.9 3.5 2.7 1.5-4 530 J 0-1.5 1,450  No 

1.9 LDW Subsurface Sediment 
2006 LDW-SC203e   6 4 2006 0.26 0.0085 0.39 0.35 0.27 0-1 250  0-1 250  Yes 

2.1 EPA SI DR106  4 2 1998 2.3 0.075 2.9 2.5 1.8 0-2 61  0-2 61  Yes 

                        2-4 0.1 U       
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RM EVENT 
LOCATION 

NAME 

EARLY 
ACTION 
AREA  

TOTAL 
CORE 
DEPTH 

(ft) 

NO. OF 
SAMPLED 
INTERVALS 

INPUT PARAMETERS  
FOR EQUATION 4-2 a 

DEPTH (D) OF PEAK TOTAL PCB 
CONCENTRATION PREDICTED 

FROM EQUATION 4-2 

ANALYZED INTERVAL 
WITH EXPECTED PEAK 
CONCENTRATION (I.E., 

INTERVAL WITHIN WHICH 
D FALLS) AND ITS 

ACTUAL TOTAL PCB 
CONCENTRATION 

ANALYZED INTERVAL 
WITH ACTUAL PEAK 

TOTAL PCB 
CONCENTRATION 

CONSISTENT 
WITH STM? 

COLLEC-
TION 
YEAR 
(Tc) 

SED RATE 
FROM 
STM b 

(cm/yr) 

SED 
RATE 
(S) 

(ft/yr) 

SED 
ACCUM 
SINCE 

1960 (ft) 

SED 
ACCUM 
SINCE 

1965 (ft) 

SED 
ACCUM 
SINCE 

1974 (ft) 
INTERVAL 

(ft) 

CONCEN-
TRATION 
(µg/kg 

dw) 
INTERVAL 

(ft) 

CONCEN-
TRATION 
(µg/kg 

dw) 

2.1 EPA SI DR112   4 2 1998 3.9 0.13 4.9 4.2 3.1 2-4 330  2-4 330  Yes 

2.1 LDW Subsurface Sediment 
2006 LDW-SC36   4 3 2006 2.3 0.075 3.5 3.1 2.4 2-4 3.8 U 0-1 75  No 

2.1 LDW Subsurface Sediment 
2006 LDW-SC37  6.9 4 2006 1.8 0.059 2.7 2.4 1.9 1-2 950 J 1-2 950 J Yes 

                        2-4 550        

2.1 LDW Subsurface Sediment 
2006 LDW-SC202f   4 3 2006 2.3 0.075 3.5 3.1 2.4 2-4 3.9 UJ 0-1 30  No 

2.2 LDW Subsurface Sediment 
2006 LDW-SC39   6 4 2006 3.3 0.11 5 4.4 3.5 2-4 220  1-2 440  No 

                        4-6 150        

a Equation 4-2: D = (Tc-Tm) x S, where D = predicted depth (ft), Tc = collection year, Tm = assumed year of peak use, S = sedimentation rate (ft/yr); D was calculated using three 
assumptions of peak use: 1960, 1965, and 1974. The predicted depth (D) may be located in more than one interval because it is calculated using three different dates. 

b If samples were out of the model domain, the sedimentation rate of the nearest model cell was used. 
c These cores had ≥ 3 ft sampling intervals in the portion of the core near the estimated and actual peak depths. They were excluded in the uncertainty analysis conducted in Section 4.3 

(see Table 4-95). These cores were consistent with the STM; however, because of the larger intervals, their interpretation is more uncertain. d Field replicate of LDW-SC33. 
e Field replicate of LDW-SC34. 
f Field replicate of LDW-SC36. 
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Table F-2. Subsurface core analysis results for Reach 2 (RM 2.2 to RM 4.0) 

RM EVENT LOCATION NAME 

EARLY 
ACTION 
AREA 

TOTAL 
CORE 
DEPTH 

(ft) 

NO. OF 
SAMPLED 
INTERVALS 

INPUT PARAMETERS  
FOR EQUATION 4-2 a 

DEPTH (D) OF PEAK TOTAL 
PCB CONCENTRATION 

PREDICTED FROM  
EQUATION 4-2 

ANALYZED INTERVAL 
WITH EXPECTED PEAK 
CONCENTRATION (I.E., 

INTERVAL WITHIN 
WHICH D FALLS) AND 
ITS ACTUAL TOTAL 

PCB CONCENTRATION 

ANALYZED INTERVAL WITH 
ACTUAL PEAK TOTAL 
PCB CONCENTRATION 

CONSISTENT 
WITH STM? 

COLLEC-
TION YEAR 

(TC) 

SED RATE 
FROM 
STM b 

(cm/yr) 
SED RATE 
(S)  (ft/yr) 

SED 
ACCUM 
SINCE 

1960 (ft) 

SED 
ACCUM 
SINCE 

1965 (ft) 

SED 
ACCUM 
SINCE 

1974 (ft) 
INTERVAL 

(ft) 

CONCEN-
TRATION 
(µg/kg 

dw) 
INTERVAL 

(ft) 

CONCEN-
TRATION 

(µg/kg dw) 
2.2 EPA SI DR137   4 2 1998 3.3 0.11 4.1 3.6 2.6 2-4 730 J 2-4 730 J Yes 

2.3 LDW Subsurface Sediment 2006 LDW-SC40 EAA 2 4 3 2006 2.8 0.091 4.2 3.7 2.9 2-4 3.9 UJ 0-1.3 160 J No 

2.4 LDW Subsurface Sediment 2006 LDW-SC41   7.9 5 2006 2 0.067 3.1 2.7 2.1 2-4 270  4-6 510  Yes 

2.5 EPA SI DR171   4 2 1998 4.9 0.16 6.1 5.3 3.9 2-4 270  2-4 270  Yes 

2.7 LDW Subsurface Sediment 2006 LDW-SC44  4 10 2006 0.21 0.0069 0.32 0.28 0.22 0-0.5 260  0.5-1 880 J Yes 

                        0-2 510        

2.8 LDW Subsurface Sediment 2006 LDW-SC45   6 4 2006 4.8 0.16 7.3 6.5 5.1 5-6 122  2-4 570  No 

2.8 Slip4-EarlyAction SC01 EAA 3 6 3 2004 1.9 0.062 2.7 2.4 1.9 0-2 35,000  0-2 35,000  Yes 

                        2-4 780        

2.8 Slip4-EarlyAction SC02 EAA 3 6 3 2004 1.9 0.062 2.7 2.4 1.9 0-2 1,200 J 4-6 10,900  Yes 

                        2-4 8,200 N       

2.8 Slip4-EarlyAction SC03 EAA 3 6 3 2004 1.9 0.062 2.7 2.4 1.9 0-2 560 N 4-6 15,000  Yes 

                        2-4 4,800 N       

2.8 Slip4-EarlyAction SC04 EAA 3 6 3 2004 1.9 0.062 2.7 2.4 1.9 0-2 14,000 J 0-2 14,000 J Yes 

                        2-4 9,700        

2.8 Slip4-EarlyAction SC05 EAA 3 6 3 2004 1.9 0.062 2.7 2.4 1.9 0-2 1,300  0-2 1300  Yes 

                        2-4 27        

2.9 DSOAvertchar DUW108 EAA 4 6.6 3 2001 2.1 0.069 2.8 2.5 1.9 2-2.8 132  2-2.8 132  Yes 

2.9 Slip4-EarlyAction SC07 EAA 3 6 3 2004 1.9 0.062 2.7 2.4 1.9 0-2 6,900 J 2-4 7,300  Yes 

                        2-4 7,300        

3 DSOAvertchar DUW111 EAA 4  4.7 3 2001 2.3 0.075 3.1 2.7 2 2-3 840 2-3 840 Yes 

                        3-3.7 320       

3 DSOAvertchar2 DUW140 EAA 4 3.5 2 2003 2.3 0.075 3.2 2.9 2.2 2-3 450 2-3 450 Yes 

                        3-3.5 14 J       

3 LDW Subsurface Sediment 2006 LDW-SC47   4 4 2006 0.02 0.00066 0.03 0.027 0.021 0-1 72 J 1-2 2,000  Yes 

3.1 DSOAvertchar DUW113 EAA 4 5 3 2001 1.7 0.054 2.2 2 1.5 2-2.8 840 2-2.8 840 Yes 

3.1 DSOAvertchar2 DUW142 EAA 4  3.3 2 2003 2.3 0.075 3.2 2.9 2.2 2-2.7 670 2-2.7 670 Yes 
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RM EVENT LOCATION NAME 

EARLY 
ACTION 
AREA 

TOTAL 
CORE 
DEPTH 

(ft) 

NO. OF 
SAMPLED 
INTERVALS 

INPUT PARAMETERS  
FOR EQUATION 4-2 a 

DEPTH (D) OF PEAK TOTAL 
PCB CONCENTRATION 

PREDICTED FROM  
EQUATION 4-2 

ANALYZED INTERVAL 
WITH EXPECTED PEAK 
CONCENTRATION (I.E., 

INTERVAL WITHIN 
WHICH D FALLS) AND 
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PCB CONCENTRATION 

ANALYZED INTERVAL WITH 
ACTUAL PEAK TOTAL 
PCB CONCENTRATION 

CONSISTENT 
WITH STM? 

COLLEC-
TION YEAR 

(TC) 

SED RATE 
FROM 
STM b 

(cm/yr) 
SED RATE 
(S)  (ft/yr) 
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ACCUM 
SINCE 

1960 (ft) 

SED 
ACCUM 
SINCE 

1965 (ft) 

SED 
ACCUM 
SINCE 

1974 (ft) 
INTERVAL 

(ft) 

CONCEN-
TRATION 
(µg/kg 

dw) 
INTERVAL 

(ft) 

CONCEN-
TRATION 

(µg/kg dw) 
                        3-3.3 128       

3.1 DSOAvertchar2 DUW144 EAA 4  4.8 3 2003 1.7 0.054 2.3 2.1 1.6 2-2.8 1,300 2-2.8 1,300 Yes 

3.1 DSOAvertchar2 DUW145 EAA 4  4.6 3 2003 1.7 0.054 2.3 2.1 1.6 2-2.6 760 2-2.6 760 Yes 

3.1 Plant 2 RFI-2b SD-01001c EAA 4 5.6 2 1996 0.18 0.0059 0.21 0.18 0.13 0-4 2,300  0-4 2,300  Yes 

3.1 Plant 2 RFI-2b SD-DUW04c EAA 4 5 2 1996 1.7 0.054 2 1.7 1.2 0-4 1,790  0-4 1,790  Yes 

3.2 DSOAvertchar DUW115 EAA 4  7 4 2001 1.7 0.054 2.2 2 1.5 2-3 3,400 2-3 3,400 Yes 

3.2 DSOAvertchar DUW117 EAA 4  7 4 2001 2.6 0.085 3.5 3 2.3 2-3 14,400 2-3 14,400 Yes 

3.2 DSOAvertchar2 DUW146 EAA 4  4.6 3 2003 1.7 0.054 2.3 2.1 1.6 2-3 1,430 J 2-3 1,430 J Yes 

3.2 DSOAvertchar2 DUW147 EAA 4  4.1 3 2003 1.7 0.054 2.3 2.1 1.6 2-3 2,300 2-3 2,300 Yes 

3.2 DSOAvertchar2 DUW149 EAA 4  4 2 2003 2.6 0.085 3.6 3.2 2.5 2-3 350 2-3 350 Yes 

                        3-4 38 U       

3.2 Plant 2 RFI-2b SD-DUW06c EAA 4 12 3 1996 2.6 0.085 3 2.6 1.9 0-4 2,100 J 0-4 2,100 J Yes 

3.3 DSOAvertchar3 DUW168 EAA 4  5 3 2004 2.6 0.085 3.7 3.3 2.5 2-3 2,300 2-3 2,300 Yes 

                        3-3.8 112       

3.3 LDW Subsurface Sediment 2006 LDW-SC48   4 3 2006 2.1 0.067 3.1 2.8 2.2 2-4 3.9 U 0-1 77  No 

3.3 South Park Bridge SB-5   7.5 3 2003 3.2 0.1 4.5 4 3 2.5-5 1,720  2.5-5 1,720  Yes 

3.3 Plant 2 RFI-2b SD-DUW07c EAA 4 9.7 3 1996 2.6 0.085 3 2.6 1.9 0-1.9 4,400  0-1.9 4,400  Yes 

                        1.9-7.1 510       

3.3 Plant 2 RFI-2b SD-DUW34c EAA 4 5.9 2 1996 0.09 0.003 0.11 0.092 0.065 0-1.9 11,300  0-1.9 11,300  Yes 

3.4 DSOAvertchar DUW122 EAA 4  5 3 2001 2.5 0.08 3.3 2.9 2.2 2-3 260 2-3 260 Yes 

                        3-4 65       

3.4 DSOAvertchar DUW124 EAA 4  7 4 2001 2.5 0.08 3.3 2.9 2.2 2-2.5 30,000 2-2.5 30,000 Yes 

3.4 Plant 2 RFI-2b SD-DUW26c EAA 4 7.2 2 1996 2.9 0.096 3.5 3 2.1 0-4 9,600  0-4 9,600  Yes 

3.4 Plant 2 RFI-2b SD-DUW39c EAA 4 8 2 1996 0.09 0.003 0.11 0.092 0.065 0-4 5,700  0-4 5,700  Yes 

3.5 Plant 2 RFI-1 SD-04901 EAA 4  3 2 1995 3.1 0.1 3.5 3 2.1 1.5-3 66 J 0.3-1.5 350 No 

3.5 Plant 2 RFI-1 SD-04902 EAA 4  3 2 1995 3.1 0.1 3.5 3 2.1 1.5-3 250 0.3-1.5 370 No 

3.5 Plant 2 RFI-1 SD-04903 EAA 4  3 2 1995 3.1 0.1 3.5 3 2.1 1.5-3 2,500 0.3-1.5 3,000 No 
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EARLY 
ACTION 
AREA 

TOTAL 
CORE 
DEPTH 

(ft) 

NO. OF 
SAMPLED 
INTERVALS 

INPUT PARAMETERS  
FOR EQUATION 4-2 a 

DEPTH (D) OF PEAK TOTAL 
PCB CONCENTRATION 

PREDICTED FROM  
EQUATION 4-2 

ANALYZED INTERVAL 
WITH EXPECTED PEAK 
CONCENTRATION (I.E., 

INTERVAL WITHIN 
WHICH D FALLS) AND 
ITS ACTUAL TOTAL 

PCB CONCENTRATION 

ANALYZED INTERVAL WITH 
ACTUAL PEAK TOTAL 
PCB CONCENTRATION 

CONSISTENT 
WITH STM? 

COLLEC-
TION YEAR 

(TC) 

SED RATE 
FROM 
STM b 

(cm/yr) 
SED RATE 
(S)  (ft/yr) 

SED 
ACCUM 
SINCE 

1960 (ft) 

SED 
ACCUM 
SINCE 

1965 (ft) 

SED 
ACCUM 
SINCE 

1974 (ft) 
INTERVAL 

(ft) 

CONCEN-
TRATION 
(µg/kg 

dw) 
INTERVAL 
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CONCEN-
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3.5 Plant 2 RFI-1 SD-04904 EAA 4  3 2 1995 3.1 0.1 3.5 3 2.1 1.5-3 10,000 J 1.5-3 10,000 J Yes 

3.5 Plant 2 RFI-2b SD-DUW13c EAA 4  7.6 2 1996 2.9 0.096 3.5 3 2.1 0-4 1,800 4-7.6 1,900 Yes 

3.5 Plant 2 RFI-2b SD-DUW13Dc EAA 4 12.8 3 1996 2.9 0.096 3.5 3 2.1 0-4 14,000 J 0-4 14,000 J Yes 

3.5 Plant 2 RFI-2b SD-DUW28c EAA 4 6.9 2 1996 2.9 0.096 3.5 3 2.1 1.9-6.9 78 J 0-1.9 13,000  No 

3.5 Plant 2 RFI-2b SD-DUW47c EAA 4 8.4 2 1996 2.9 0.096 3.5 3 2.1 0-4.4 42 U 0-4.4 110  Yes 

                        0-4.4 110        

3.5 Plant 2 RFI-2b SD-DUW51c EAA 4 6.6 2 1996 3.5 0.11 4.1 3.5 2.5 0-2.6 3,400  0-2.6 3,500  Yes 

                        0-2.6 3,500        

                        2.6-6.6 41 U       

                        2.6-6.6 42 U       

3.5 Plant 2 RFI-2b SD-DUW52c EAA 4 14.5 4 1996 3.5 0.11 4.1 3.5 2.5 0-4 18,000  0-4 18,000  Yes 

                        4-8 540       

3.5 DSOAvertchar DUW94 EAA 4  6 2 2001 3.1 0.1 4.1 3.6 2.7 4-5 5,500 4-5 5,500 Yes 

3.5 DSOAvertchar DUW96 EAA 4  8.6 3 2001 3.1 0.1 4.1 3.6 2.7 4-5 6,400 4-5 6,400 Yes 

3.5 DSOAvertchar DUW98 EAA 4  8.5 4 2001 3.1 0.1 4.1 3.6 2.7 2-3 36 2-3 36 Yes 

                        4-5 40 U       

3.5 DSOAvertchar DUW99 EAA 4 2.8 2 2001 3.1 0.1 4.1 3.6 2.7 1-2.8 25,000 JN 0-0.9 51,000  No 

3.5 DSOAvertchar DUW102 EAA 4 3.3 3 2001 3.1 0.1 4.1 3.6 2.7 2-3.3 37 0-0.6 1,080  No 

3.5 DSOAvertchar DUW128 EAA 4  9.4 6 2001 2.9 0.096 3.9 3.5 2.6 3-3.8 370 2-2.6 810 Yes 

3.5 DSOAvertchar DUW132 EAA 4  9 5 2001 3.1 0.1 4.1 3.6 2.7 2-3 1,180 2-3 1,180 Yes 

                        3-4 670       

                        4-5 48 J       

3.5 LDW Subsurface Sediment 2006 LDW-SC49a   10 6 2006 2.3 0.074 3.4 3 2.4 2-4 420 6-8 810  Yes 

3.6 Plant 2 RFI-2b SD-DUW15c EAA 4  9.1 3 1996 3.5 0.11 4.1 3.5 2.5 0-4 8,500 0-4 8,500 Yes 

                        4-8 1,190       

3.6 Plant 2 RFI-2b SD-DUW16 EAA 4 7.6 2 1996 2.3 0.074 2.7 2.3 1.6 0-3.6 7,600  0-3.6 7,600  Yes 

3.6 Plant 2 RFI-2b SD-DUW53c EAA 4  15.9 4 1996 3.5 0.11 4.1 3.5 2.5 0-4 3,900 0-4 3,900 Yes 

                        4-8 2,300       
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EARLY 
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(ft) 

CONCEN-
TRATION 
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3.6 T117BoundaryDefinition T117-SE-16-SC EAA 5 10 7 2003 8.7 0.28 12 11 8.3 8-10 69  0-0.9 3,400  No 

3.6 T117BoundaryDefinition T117-SE-17-SC EAA 5 10 6 2003 8.7 0.28 12 11 8.3 8-10 20 U 0-1 3,700  No 

3.6 T117BoundaryDefinition T117-SE-20-SC EAA 5 10 6 2003 6.9 0.23 9.7 8.6 6.5 6-8 18 J 0-1 2,800  No 

                        8-10 118        

3.6 T117BoundaryDefinition T117-SE-21-SC EAA 5 10 6 2003 6.9 0.23 9.7 8.6 6.5 6-8 20 U 0-1 16,000  No 

                        8-10 20 U       

3.6 T117BoundaryDefinition T117-SE-24-SC EAA 5 10 6 2003 6.9 0.23 9.7 8.6 6.5 6-8 68 J 0-1 1,310  No 

                        8-10 45 J       

3.6 T117BoundaryDefinition T117-SE-25-SC EAA 5 10 6 2003 0.14 0.0046 0.2 0.17 0.13 0-1 2,000  0-1 2,000  Yes 

3.6 T117BoundaryDefinition T117-SE-30-SC EAA 5 10 6 2003 4.6 0.15 6.5 5.8 4.4 4-6 19 U 0-1 990  No 

                        6-8 19 U       

3.6 T117BoundaryDefinition T117-SE-31-SC EAA 5 10 6 2003 0.01 0.00033 0.014 0.012 0.0095 0-1 51,000  0-1 51,000  Yes 

3.6 T117BoundaryDefinition T117-SE-36-SC EAA 5 10 6 2003 4.6 0.15 6.5 5.8 4.4 4-6 19 U 0-1 168 J No 

                        6-8 19 U       

3.6 T117BoundaryDefinition T117-SE-37-SC EAA 5 10 6 2003 0.01 0.00033 0.014 0.012 0.0095 0-1 3,100  0-1 3,100  Yes 

3.6 DSOAvertchar DUW133 EAA 4 5.7 3 2001 3.5 0.11 4.7 4.1 3.1 4-4.9 310 2-2.7 16,000  No 

3.6 DSOAvertchar DUW134 EAA 4 7 4 2001 2.3 0.074 3.1 2.7 2 2-3 29,000 J 2-3 29,000 J Yes 

                        3-4 9,100        

3.6 DSOAvertchar DUW135 EAA 4  6.8 4 2001 3.5 0.11 4.7 4.1 3.1 4-5 1,700 4-5 1,700 Yes 

3.6 Plant 2-TransformerPhase1 SD-DUW153 EAA 4  5.8 4 2003 3.5 0.11 4.9 4.4 3.3 2-4 6,200 0-1 108,000 No 

                        4-5 1,740       

3.6 Plant 2-TransformerPhase1 SD-DUW154 EAA 4 7.8 5 2003 2.3 0.074 3.2 2.8 2.2 2-4 1,390  2-4 1,390  Yes 

3.6 Plant 2-TransformerPhase1 SD-DUW155 EAA 4 7.9 5 2003 2.3 0.074 3.2 2.8 2.2 2-3.7 3,100  2-3.7 3,100  Yes 

3.6 Plant 2-TransformerPhase1 SD-DUW156 EAA 4 5.8 4 2003 2.3 0.074 3.2 2.8 2.2 2-3 370 J 4-4.8 1,230  Yes 

3.6 Plant 2-TransformerPhase1 SD-DUW157 EAA 4 6 4 2003 2.3 0.074 3.2 2.8 2.2 2-3 130 UJ 0-1 30,000  No 

                        3-4 510 U       

3.6 Plant 2-TransformerPhase1 SD-DUW158 EAA 4 4.9 3 2003 2.3 0.074 3.2 2.8 2.2 2-2.9 180  0-1 5,000  No 

3.6 Plant 2-TransformerPhase1 SD-DUW159 EAA 4 5 3 2003 2.3 0.074 3.2 2.8 2.2 2-2.8 380  0-1 2,300  No 
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3.6 Plant 2-TransformerPhase1 SD-DUW160 EAA 4 4.6 3 2003 2.3 0.074 3.2 2.8 2.2 2-3 390  0-0.9 3,100  No 

3.6 Plant 2-TransformerPhase1 SD-DUW161 EAA 4  5 2 2003 2.3 0.074 3.2 2.8 2.2 2-3 32 2-3 32 Yes 

3.6 Plant 2-TransformerPhase1 SD-DUW162 EAA 4 4.6 3 2003 2.3 0.074 3.2 2.8 2.2 2-3 13,500  2-3 13,500  Yes 

3.6 Plant 2-TransformerPhase1 SD-DUW163 EAA 4 5.1 3 2003 2.3 0.074 3.2 2.8 2.2 2-2.6 40 U 0-0.7 1,080  No 

3.6 JorgensenApril2004 SD-201 EAA 4  5.7 6 2004 3.5 0.11 5 4.5 3.4 3-4 320 2-3 3,400 No 

                        4-5 220       

                        5-5.7 50       

3.6 JorgensenApril2004 SD-204 EAA 4 8.7 9 2004 3.7 0.12 5.4 4.8 3.7 3-4 7,600 3-4 7,600  Yes 

                        4-5 4,800       

                        5-6 4,700       

3.6 JorgensenAugust2004 SD-319-C EAA 4 4 3 2004 3.7 0.12 5.4 4.8 3.7 3-4 13 U 2-3 132.9  No 

3.7 T117BoundaryDefinition T117-SE-42-SC EAA 5 10 6 2003 4.6 0.15 6.5 5.8 4.4 4-6 19 U 0-1 470  No 

                        6-8 20 U       

3.7 JorgensenApril2004 SD-211 EAA 4 7 7 2004 2.9 0.094 4.1 3.7 2.8 2-3 1,540 J 3-4 1,660  Yes 

                        3-4 1,660       

                        4-4.8 650       

3.7 JorgensenApril2004 SD-216 EAA 4 7.7 8 2004 4.8 0.16 6.9 6.1 4.7 4-5 480 6-7 1,290  Yes 

                        6-7 1,290       

3.7 JorgensenApril2004 SD-217 EAA 4 5.6 6 2004 2.9 0.094 4.1 3.7 2.8 2-2.9 280 1-1.9 690  No 

                        3-3.7 460       

                        4-4.5 34       

3.7 JorgensenAugust2004 SD-313-C EAA 4  4 3 2004 2.9 0.094 4.1 3.7 2.8 2-3 12 U 1-2 64.2 No 

                        3-4 120 U       

3.7 JorgensenAugust2004 SD-314-C EAA 4  3.3 3 2004 2.9 0.094 4.1 3.7 2.8 2-3 580 U 3-3.3 220 J Yes 

                        3-3.3 220 J       

3.7 JorgensenAugust2004 SD-320-C EAA 4 4 3 2004 3.7 0.12 5.4 4.8 3.7 3-4 240 1-2 1,480  No 

3.7 JorgensenAugust2004 SD-323-C EAA 4 4 3 2004 3.7 0.12 5.4 4.8 3.7 3-4 1.2 J 1-2 792  No 

3.8 EPA SI DR220   4 2 1998 2.2 0.072 2.7 2.4 1.7 0-2 830  0-2 830  Yes 
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TION YEAR 

(TC) 

SED RATE 
FROM 
STM b 

(cm/yr) 
SED RATE 
(S)  (ft/yr) 

SED 
ACCUM 
SINCE 

1960 (ft) 

SED 
ACCUM 
SINCE 

1965 (ft) 

SED 
ACCUM 
SINCE 

1974 (ft) 
INTERVAL 

(ft) 

CONCEN-
TRATION 
(µg/kg 

dw) 
INTERVAL 

(ft) 

CONCEN-
TRATION 

(µg/kg dw) 
                        2-4 230       

3.8 LDW Subsurface Sediment 2006 LDW-SC50a   4 4 2006 0.06 0.002 0.091 0.081 0.063 0-1 510  1-2 780  Yes 

3.8 LDW Subsurface Sediment 2006 LDW-SC51 EAA 6 5.8 3 2006 2.3 0.075 3.4 3.1 2.4 2-3.8 700  0-2 1,290  No 

3.9 LDW Subsurface Sediment 2006 LDW-SC52  4 3 2006 1.7 0.054 2.5 2.2 1.7 1-2 65  0-1 3,000 J No 

                        2-4 4 U       

a Equation 4-2: D = (Tc-Tm) x S, where D = predicted depth (ft), Tc = collection year, Tm = assumed year of peak use, S = sedimentation rate (ft/yr); D was calculated using three 
assumptions of peak use: 1960, 1965, and 1974. The predicted depth (D) may be located in more than one interval because it is calculated using three different dates. 

b If samples were out of the model domain, the sedimentation rate of the nearest model cell was used. 
c These cores had ≥ 3 ft sampling intervals in the portion of the core near the estimated and actual peak depths. They were excluded in the uncertainty analysis conducted in Section 4.3 

(see Table 4-95). These cores were consistent with the STM; however, because of the larger intervals, their interpretation is more uncertain. 
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Table F-3. Subsurface core analysis results for Reach 3 (RM 4.0 to RM 4.8) 

RM EVENT 
LOCATION 

NAME 

TOTAL 
CORE 

DEPTH (ft) 

NO. OF 
SAMPLED 
INTERVALS 

INPUT PARAMETERS  
FOR EQUATION 4-2 a 

DEPTH (D) OF PEAK TOTAL PCB 
CONCENTRATION PREDICTED FROM  

EQUATION 4-2 

ANALYZED INTERVAL WITH 
EXPECTED PEAK 

CONCENTRATION (I.E., 
INTERVAL WITHIN WHICH D 

FALLS) AND ITS ACTUAL 
TOTAL PCB 

CONCENTRATION 

ANALYZED INTERVAL WITH 
ACTUAL PEAK TOTAL 
PCB CONCENTRATION 

CONSISTENT 
WITH STM? 

COLLECTION 
YEAR (Tc) 

SED RATE 
FROM STM 

(cm/yr) 

SED 
RATE (S) 

(ft/yr) 

SED 
ACCUM 
SINCE 

1960 (ft) 

SED 
ACCUM 
SINCE 

1965 (ft) 

SED 
ACCUM 
SINCE 

1974 (ft) 
INTERVAL 

(ft) 

CONCEN-
TRATION 

(µg/kg dw) 
INTERVAL 

(ft) 

CONCEN-
TRATION 

(µg/kg dw) 

4.2 LDW Subsurface 
Sediment 2006 LDW-SC53 4 2 2006 2.2 0.071 3.3 2.9 2.3 2-4 77  2-4 77  Yes 

a Equation 4-2: D = (Tc-Tm) x S, where D = predicted depth (ft), Tc = collection year, Tm = assumed year of peak use, S = sedimentation rate (ft/yr);  D calculated using three assumptions of peak use: 1960, 1965, 
and 1974. 
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Table F-4. Cores not included in subsurface core analysis 

RM EVENT LOCATION NAME 

EARLY 
ACTION 
AREA 

REASON 
DISRUPTED BY 

DREDGING 
PRIOR TO 
SAMPLING 

INSUFFICIENT 
DEPTH 

INTERVALa 

NO PCBS 
DETECTED IN 

CORE 
Reach 1            

0.2 LDW Subsurface Sediment 2006 LDW-SC3       X 
0.3 EPA SI DR068     X   
0.4 Duw/Diag-2 DUD250     X   
0.6 Duw/Diag-2 DUD206     X X 
1 LDW Subsurface Sediment 2006 LDW-SC18   X     
1.6 LDW Subsurface Sediment 2006 LDW-SC30  X     
1.7 LDW Subsurface Sediment 2006 LDW-SC31  X     
1 Lehigh NW C2     X   
1 Lehigh NW C3     X   
1.1 Lehigh NW A1     X   
1.4 Glacier NW SCDMMU3    X   
1.5 Lone Star 92 C-1    X   
1.5 Glacier NW SCDMMU1    X   
1.5 Glacier NW SCDMMU2    X   
1.5 Glacier NW SCDMMU2R    X X 
1.6 Hardie Gypsum-1 1  X X   
1.6 Hardie Gypsum-1 2  X X   
1.6 Hardie Gypsum-2 A  X X   
1.6 Hardie Gypsum-2 B  X X   
1.6 Hardie Gypsum-2 2b  X X   
1.6 Lone Star-Hardie Gypsum c-3    X   
1.7 EPA SI DR101       X 
1.7 Hardie Gypsum-1 3  X X   
1.7 Hardie Gypsum-1 4  X X   
1.7 Hardie Gypsum-1 5   X X   
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RM EVENT LOCATION NAME 

EARLY 
ACTION 
AREA 

REASON 
DISRUPTED BY 

DREDGING 
PRIOR TO 
SAMPLING 

INSUFFICIENT 
DEPTH 

INTERVALa 

NO PCBS 
DETECTED IN 

CORE 
1.7 Hardie Gypsum-2 C    X   
1.7 Hardie Gypsum-2 D  X X   
1.7 Hardie Gypsum-2 E   X X   
1.7 Hardie Gypsum-2 3  X X   
1.7 Hardie Gypsum-2 4   X X   
1.7 Hardie Gypsum-2 5.2   X X   
1.7 Lone Star-Hardie Gypsum c-1     X   
1.7 Lone Star-Hardie Gypsum c-2    X   
1.8 PSDDA99 S1     X   
1.8 PSDDA99 S2     X   
1.8 PSDDA99 S3     X   
1.8 PSDDA99 S4     X   
1.8 PSDDA99 S5     X   
1.9 PSDDA99 S6     X   
1.9 PSDDA99 S7     X   
1.9 PSDDA99 S8     X   
1.9 PSDDA99 S9     X   
1.9 PSDDA99 S10     X   
1.9 PSDDA99 B1     X   
2 PSDDA99 S11     X   
2 PSDDA99 S12     X   
2.1 PSDDA99 B2     X   
2.1 LDW Subsurface Sediment 2006 LDW-SC38a     X   
2.1 LDW Subsurface Sediment 2006 LDW-SC38b     X   

Reach 2             
2.2 PSDDA99 S13     X   
2.4 Hurlen-Boyer C5   X X   
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RM EVENT LOCATION NAME 

EARLY 
ACTION 
AREA 

REASON 
DISRUPTED BY 

DREDGING 
PRIOR TO 
SAMPLING 

INSUFFICIENT 
DEPTH 

INTERVALa 

NO PCBS 
DETECTED IN 

CORE 
2.4 PSDDA99 S14     X   
2.5 Hurlen-Boyer C6   X X   
2.5 PSDDA99 S15     X   
2.5 BoyerTowing WRC-SS-B1   X X X 
2.5 BoyerTowing WRC-SS-B2   X X X 
2.5 BoyerTowing WRC-SS-B3   X X X 
2.5 LDW Subsurface Sediment 2006 LDW-SC42    X   
2.6 PSDDA99 S16     X   
2.6 LDW Subsurface Sediment 2006 LDW-SC43    X X 
2.7 LDW Subsurface Sediment 2006 LDW-SC46   X     
2.7 Hurlen-Boyer C1   X X   
2.7 Hurlen-Boyer C2   X X   
2.7 Hurlen-Boyer C3   X X   
2.8 Slip4-Crowley DMMU 1     X   
2.8 Slip4-Crowley DMMU 2     X   
2.8 Slip4-Crowley DMMU 3     X   
2.8 Slip4-Crowley DMMU 4     X   
2.8 Slip4-EarlyAction SC06   X     
2.8 Hurlen-Boyer C4   X X   
2.9 DSOAvertchar DUW106 EAA 4     X 
2.9 DSOAvertchar DUW107 EAA 4   X   
2.9 DSOAvertchar2 DUW137 EAA 4   X   
2.9 DSOAvertchar2 DUW138 EAA 4   X X 
3 EPA SI DR224       X 
3 DSOAvertchar DUW109 EAA 4   X X 
3 DSOAvertchar DUW110 EAA 4   X   
3 PSDDA99 S17     X   
3 DSOAvertchar2 DUW139 EAA 4   X   
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RM EVENT LOCATION NAME 

EARLY 
ACTION 
AREA 

REASON 
DISRUPTED BY 

DREDGING 
PRIOR TO 
SAMPLING 

INSUFFICIENT 
DEPTH 

INTERVALa 

NO PCBS 
DETECTED IN 

CORE 
3 DSOAvertchar2 DUW141 EAA 4   X X 
3.1 DSOAvertchar DUW112 EAA 4   X   
3.1 DSOAvertchar DUW114 EAA 4   X X 
3.1 DSOAvertchar DUW136 EAA 4   X X 
3.1 DSOAvertchar2 DUW143 EAA 4   X   
3.1 DSOAvertchar3 DUW166 EAA 4   X X 
3.1 DSOAvertchar3 DUW167 EAA 4   X   
3.2 DSOAvertchar DUW116 EAA 4   X   
3.2 PSDDA99 S18     X   
3.2 DSOAvertchar2 DUW148 EAA 4   X X 
3.2 DSOAvertchar2 DUW150 EAA 4   X X 
3.2 DSOAvertchar2 DUW152 EAA 4   X X 
3.2 DSOAvertchar3 DUW147R EAA 4   X X 
3.3 Plant 2 RFI-1 SD-04107 EAA 4   X   
3.3 DSOAvertchar DUW118 EAA 4   X   
3.3 DSOAvertchar DUW119 EAA 4     X 
3.3 DSOAvertchar DUW120 EAA 4   X X 
3.3 DSOAvertchar DUW121 EAA 4   X X 
3.3 DSOAvertchar3 DUW169 EAA 4   X X 
3.3 South Park Bridge SB-4 EAA 4   X   
3.4 SouthParkMarina 1 & 2   X X   
3.4 SouthParkMarina 3 & 4   X X   
3.4 DSOAvertchar DUW123 EAA 4   X   
3.4 DSOAvertchar DUW125 EAA 4   X X 
3.4 DSOAvertchar DUW126 EAA 4   X   
3.5 Plant 2 RFI-1 SD-04402 EAA 4   X   
3.5 Plant 2 RFI-1 SD-04405 EAA 4   X   
3.5 Plant 2 RFI-1 SD-04905 EAA 4   X   
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RM EVENT LOCATION NAME 

EARLY 
ACTION 
AREA 

REASON 
DISRUPTED BY 

DREDGING 
PRIOR TO 
SAMPLING 

INSUFFICIENT 
DEPTH 

INTERVALa 

NO PCBS 
DETECTED IN 

CORE 
3.5 Plant 2 RFI-1 SD-04920 EAA 4   X   
3.5 EPA SI DR206 EAA 5   X   
3.5 T117BoundaryDefinition T117-SE-70-SC EAA 5   X   
3.5 T117BoundaryDefinition T117-SE-71-SC EAA 5   X   
3.5 T117BoundaryDefinition T117-SE-72-SC EAA 5   X   
3.5 DSOAvertchar DUW103 EAA 4   X   
3.5 DSOAvertchar DUW127 EAA 4     X 
3.5 DSOAvertchar DUW129 EAA 4   X   
3.5 DSOAvertchar DUW130 EAA 4     X 
3.5 DSOAvertchar DUW131 EAA 4     X 
3.5 PSDDA98 1   X X   
3.5 T117BoundaryDefinition T117-SE-91-SC     X   
3.5 T117BoundaryDefinition T117-SE-93-SC     X   
3.5 T117BoundaryDefinition T117-SE-COMP1-SC     X   
3.5 T117BoundaryDefinition T117-SE-COMP2and3-SC EAA 5   X   
3.5 T117BoundaryDefinition T117-SE-COMP4-SC     X   
3.6 Plant 2-TransformerPhase1 SD-DUW164 EAA 4   X   
3.6 Plant 2-TransformerPhase1 SD-DUW165 EAA 4   X   
3.6 JorgensenApril2004 SD-202 EAA 4   X   
3.6 JorgensenApril2004 SD-203 EAA 4   X   
3.6 JorgensenApril2004 SD-205 EAA 4   X   
3.6 JorgensenApril2004 SD-205D EAA 4   X   
3.6 JorgensenApril2004 SD-206 EAA 4   X   
3.6 JorgensenApril2004 SD-207 EAA 4   X   
3.6 JorgensenApril2004 SD-208 EAA 4   X   
3.6 JorgensenApril2004 SD-213 EAA 4   X   
3.6 JorgensenApril2004 SD-215 EAA 4   X   
3.6 JorgensenApril2004 SD-301 EAA 4   X   



Table F-4, cont. Cores not included in subsurface core analysis  

Lower Duwamish Waterway Group
 

Port  of Seattle  /  Ci ty  of Seattle  /  King County /  The Boeing Company  
FINAL 

LDW RI: Appendix F 
July 9, 2010 

 Page 18 
 
 

RM EVENT LOCATION NAME 

EARLY 
ACTION 
AREA 

REASON 
DISRUPTED BY 

DREDGING 
PRIOR TO 
SAMPLING 

INSUFFICIENT 
DEPTH 

INTERVALa 

NO PCBS 
DETECTED IN 

CORE 
3.6 JorgensenApril2004 SD-302 EAA 4   X   
3.6 JorgensenApril2004 SD-303 EAA 4   X   
3.6 JorgensenAugust2004 SD-307-C EAA 4   X   
3.6 JorgensenAugust2004 SD-309-C EAA 4   X   
3.6 JorgensenAugust2004 SD-310-C EAA 4   X   
3.6 JorgensenAugust2004 SD-311-C EAA 4   X   
3.6 JorgensenAugust2004 SD-316-C EAA 4   X   
3.6 JorgensenAugust2004 SD-317-C EAA 4   X   
3.6 JorgensenAugust2004 SD-318-C EAA 4   X X 
3.6 JorgensenAugust2004 SD-321-C     X   
3.6 T117BoundaryDefinition T117-SE-15-SC EAA 5   X   
3.6 T117BoundaryDefinition T117-SE-23-SC EAA 5 X     
3.6 T117BoundaryDefinition T117-SE-35-SC EAA 5 X     
3.7 T117BoundaryDefinition T117-SE-43-SC EAA 5   X X 
3.7 PSDDA98 2   X X   
3.7 JorgensenApril2004 SD-209 EAA 4   X   
3.7 JorgensenApril2004 SD-210 EAA 4   X   
3.7 JorgensenApril2004 SD-210D EAA 4   X   
3.7 JorgensenApril2004 SD-212 EAA 4   X   
3.7 JorgensenApril2004 SD-214 EAA 4   X   
3.7 JorgensenAugust2004 SD-312-C EAA 4   X   
3.7 JorgensenAugust2004 SD-315-C EAA 4     X 
3.7 JorgensenAugust2004 SD-322-C   X     
3.9 PSDDA98 3   X X   
4 DuwamYachtClub C1     X X 
4 PSDDA98 4   X X   
4 RhônePoulenc2004 SH-01    X   
4 RhônePoulenc2004 SH-02    X   
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RM EVENT LOCATION NAME 

EARLY 
ACTION 
AREA 

REASON 
DISRUPTED BY 

DREDGING 
PRIOR TO 
SAMPLING 

INSUFFICIENT 
DEPTH 

INTERVALa 

NO PCBS 
DETECTED IN 

CORE 
4 RhônePoulenc2004 SB-13    X   

Reach 3             
4.1 EPA SI DR284     X   
4.1 DuwamYachtClub C2     X X 
4.1 DuwamYachtClub C3     X X 
4.1 DuwamYachtClub C4     X X 
4.1 DuwamYachtClub C5     X X 
4.1 DuwamYachtClub C6     X X 
4.1 PSDDA98 5   X X   
4.1 RhônePoulenc2004 SH-03    X X 
4.1 RhônePoulenc2004 SH-04    X   
4.1 RhônePoulenc2004 SH-06    X   
4.1 RhônePoulenc2004 SB-12    X   
4.2 EPA SI DR246    X   
4.2 PSDDA96 6   X X   
4.2 PSDDA98 6   X X   
4.2 PSDDA98 7   X X   
4.2 RhônePoulenc2004 SH-07    X   
4.2 RhônePoulenc2004 SH-08    X   
4.2 RhônePoulenc2004 SH-09    X   
4.2 RhônePoulenc2004 SB-1    X   
4.2 RhônePoulenc2004 SB-2    X   
4.2 RhônePoulenc2004 SB-3    X   
4.2 RhônePoulenc2004 SB-4    X   
4.2 RhônePoulenc2004 SB-5    X   
4.2 RhônePoulenc2004 SB-6    X   
4.2 RhônePoulenc2004 SB-7    X   
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RM EVENT LOCATION NAME 

EARLY 
ACTION 
AREA 

REASON 
DISRUPTED BY 

DREDGING 
PRIOR TO 
SAMPLING 

INSUFFICIENT 
DEPTH 

INTERVALa 

NO PCBS 
DETECTED IN 

CORE 
4.2 RhônePoulenc2004 SB-8    X   
4.2 RhônePoulenc2004 SB-11    X   
4.2 RhônePoulenc2004 SB-17    X   
4.3 PSDDA96 4   X X   
4.3 PSDDA96 5   X X   
4.3 LDW Subsurface Sediment 2006 LDW-SC54     X   
4.4 Turning-basin DTB-01SD   X X   
4.4 PSDDA98 Average Of 8-9   X X   
4.5 Turning-basin DTB-02SD   X X   
4.6 EPA SI DR269     X X 
4.6 PSDDA96 C1   X X   
4.6 Turning-basin DTB-03SD   X X   
4.6 Turning-basin DTB-04SD   X X   
4.6 PSDDA98 Average Of 10-12   X X X 
4.7 Turning-basin DTB-05SD   X X   
4.7 LDW Subsurface Sediment 2006 LDW-SC56     X   
4.9 Norfolk-cleanup2 NFK008 EAA 7   X   
4.9 Norfolk-cleanup2 NFK009 EAA 7   X   
4.9 Norfolk-cleanup2 NFK207 EAA 7   X   
4.9 LDW Subsurface Sediment 2006 LDW-SC55     X   

a Only one interval was analyzed for PCBs or no interval was analyzed within the depth range of the expected peak. 



Lower Duwamish Waterway Group
 

Port  o f  Seatt le  /  C i ty  o f  Seatt le  /  K ing  County  /  The  Boe ing  Company 
FINAL 

LDW RI: Appendix G 
July 9, 2010 

Page i 
 

 

Appendix G. Listed Properties and Source Control Documentation 

Introduction 1 

Table G-1. NPDES permit holders within the LDW drainage basin 2 
Table G-2. NPDES permit holders located upstream of the LDW drainage basin 6 
Table G-3. Sound Transit Light Rail NPDES permitted outfalls 6 
Table G-4. Facilities that have been issued King County Industrial Waste Program 

Permits for discharges to the sanitary sewer system 7 
Table G-5. Facilities within the LDW drainage basin listed as Resource Conservation and 

Recovery Act large-quantity waste generators 13 
Table G-6. Facilities within the LDW drainage basin in Ecology’s Confirmed and 

Suspected Contaminated Sites List database 22 
Table G-7. Facilities within the LDW drainage basin listed in Ecology’s Leaking 

Underground Storage Tank (LUST) database that are reported to have not yet 
completed cleanup 41 

Table G-8. Facilities within the LDW drainage basin listed in Ecology’s LUST database 
that are reported to be cleaned up 45 

Table G-9. Facilities within the LDW drainage basin listed in Ecology’s Solid Waste 
Facility/Landfill sites database 50 

Table G-10. Facilities within the LDW drainage basin listed in Ecology’s Active Drycleaners 
or Inactive Drycleaners databases 52 

Table G-11. Facilities within the LDW drainage basin listed in either the EPA or Ecology 
brownfields databases 53 

Table G-12. Facilities within the LDW drainage basin listed in EPA’s Toxic Chemical 
Release Inventory System (TRIS) 55 

Table G-13. Facilities near the LDW registered with the Puget Sound Clean Air Agency 
(PSCAA) for air emissions 56 

Table G-14. Spills within the LDW drainage basin reported to Ecology’s Spill Prevention, 
Preparedness, and Response Division 70 

Table G-15. Spills reported within the LDW drainage basin investigated by the Seattle 
Public Utilities spill response program 81 

References 87 
 
 





Lower Duwamish Waterway Group
 

Port  o f  Seatt le  /  C i ty  o f  Seatt le  /  K ing  County  /  The  Boe ing  Company 
FINAL 

LDW RI: Appendix G 
July 9, 2010 

Page 1 
 

 

Introduction 

The tables included in this appendix were derived using information from regulatory 
databases maintained by the US Environmental Protection Agency (EPA), Washington 
State Department of Ecology (Ecology), King County, the City of Seattle, and the Puget 
Sound Clean Air Agency (PSCAA). Much of the information was provided by a 
Environmental Data Resources, Inc. (EDR) database search prepared in 2006 for the 
LDW study area. Some of the documents and databases reviewed are known to contain 
errors and to have data that has been omitted. None of the resource information has 
been independently verified beyond the citations noted. In addition, this information 
does not reflect changes in database listings since the original 2006 database review 
effort, unless specific information was provided by members of the Lower Duwamish 
Waterway Group (LDWG) or the agencies. 

Furthermore, much of the primary data themselves have had varying levels of quality 
control and data validation, which have not generally been documented in the resource 
materials reviewed. Therefore, information included in this section should not be relied 
upon as complete and factual. Additional evaluations of the data would be required to 
use the data quantitatively or as an inference to identify potential sources.  

The information presented is only as accurate as the source information provided by the 
agencies at this time. Misspellings and name abbreviations listed on the tables is as 
provided in the resource materials reviewed. Because of inaccuracies in the source data, 
there are likely duplicate listings (under multiple names) for a single facility within a 
table; often when facility ownership or usage changes the former and new names are 
often retained in the source data. Also, some facility names provided in these tables 
likely reflect former use or ownership rather than current ownership and operation. 
Addresses listed in the tables often reflect corporate and/or administrative locations 
and not the facility addresses which is governed under the requirements noted in the 
table. The presence or absence of a facility in these databases does not imply that the 
facility is or is not a potential source of contamination to the LDW. 

When possible, attempts have been made to reconcile inaccuracies in the information. In 
many cases, the most recent database information available for a facility is dated, and 
likely does not represent the current status or condition of the site. Much of the 
information included in the appendices has been summarized from available online 
resources. Because website addresses associated with these databases often change, 
hyperlinks to their current locations have not been included as part of this summation. 
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Table G-1. NPDES permit holders within the LDW drainage basin 

PERMIT ID NO. DRAINAGE BASIN NAME FACILITY NAME FACILITY ADDRESS/LOCATIONa 

Sand and Gravel General Permits   

WAG503337B Duwamish River Cadman Seattle 5225 E Marginal Way S 

WAG503191C Duwamish River Glacier Northwest Inc. 5975 E Marginal Way S 

WAG503282C Duwamish River ICON Materials Seattle Asphalt 1115 S 96th Street  

WAG503082C Duwamish River J.A. Jack & Sons Inc. 5427 Ohio Avenue S 

WAG503170C Duwamish River Meyers Way Sand Pit 9400 Meyers Way 

WAG503300C Duwamish River Stoneway Concrete 3083 E Marginal Way 

Industrial General Stormwater Permits   

SO3004602B Duwamish River ABX Air, Inc. – Seattle 8075 Perimeter Road S 

SO3000154D Duwamish River Ace Galvanizing Inc 96th 429 S 96th Street  

SO3001219D 
WA-002902-5 Duwamish River AIRCO Gases Division of BOC Seattle 7700 14th Avenue S 

SO3001365D Duwamish River Alaska Marine Lines Seattle Terminal 5502 + 5658 W Marginal Way SW 

SO3004605B Duwamish River Alaska Street Reload & Recycling 70 South Alaska Street 

SO3002830C Duwamish River Ameriflight Inc Hangar 5 7585 Perimeter Road S 

SO3000146D Duwamish River Boeing Developmental Center 9725 E Marginal Way S 

SO3000150D Duwamish River Boeing Military Flight Center 10002 E Marginal Way S 

SO3000482D 
WA 0002917 Duwamish River Boeing Plant II 7755 E Marginal Way S 

SO3001009D 
WA-002987-4(I) Duwamish River Boeing South Park Facility (Aircraft Res & Flight 

Training Center) 1420 S Trenton Street 

SO3000148D Duwamish River Boeing Thompson Site 8770 East Marginal Way S 

SO3005598A Duwamish River Boyer Logistics Inc 7318 Fourth Avenue S 

SO3002274D Duwamish River CB Finishing 9585 8th Avenue S 

SO3002285D Duwamish River-Hamm Creek Charles A Lasater Co. Seattle 515 S 96th Street 

SO3005621A Duwamish River DR Concrete Recycle 149 SW Kenyon 

SO3002641C Duwamish River Emerald Services 7343 E Marginal Way S 
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PERMIT ID NO. DRAINAGE BASIN NAME FACILITY NAME FACILITY ADDRESS/LOCATIONa 

SO3002966C Duwamish River Evergreen Trails Inc. 4500 W Marginal Way SW 

SO3003598C Duwamish River Fibres International Inc. 4th Avenue 9208 4th Avenue S 

SO3002329D Duwamish River First Student Inc. Steilacoom 130 S Kenyon Street 

SO3001953D Duwamish River FMH Material Handling Solutions 1313 S 96th Street 

SO3000474D Duwamish River Fog Tite Inc.  4819 W Marginal Way SW 

SO3000607D Duwamish River Galvin Flying Service Inc. 7149 Perimeter Road S 

SO3002227D Duwamish River Glacier Northwest, Inc. 3838 W Marginal Way SW 

SO3001949D Duwamish River Industrial Automation, Inc. 1421 S 93rd Street 

SO3008681A Duwamish River Insurance Auto Auctions Tukwila 8801 E Marginal Way S 

SO3004509B Duwamish River Island Tug and Barge Terminal 7C 3546 W Marginal Way SW 

SO3000056D Duwamish River James Hardie Gypsum 5931 E Marginal Way S 

SO3003231C Duwamish River Jorgensen Forge Corp. 8531 E Marginal Way S 

SO3000343D Duwamish River King County International Airport Maintenance 
Shop 6518 Ellis Avenue S 

SO3000206D Duwamish River Longview Fibre Seattleb 5901 E Marginal Way S 

SO3005617A Duwamish River Monster Auto Wrecking Inc. 13301 Martin Luther King Jr Way S 

SO3000226D 
WA0000868 Duwamish River North Boeing Field (Aircraft Manufacturing & 

Testing) 7700 E Marginal Way S 

SO3000471D Duwamish River Northland Services Inc. Seattlec 6700 W Marginal Way SW 

SO3000961D Duwamish River Northwest Auto and Truck Wrecking Inc. 10230 E Marginal Way S 

SO3003779C Duwamish River Northwest Container Services Inc.c 6110 W Marginal Way SW Term 115 

SO3001918D Duwamish River Northwest Grating Products 9230 4th Avenue S 

SO3001901D Duwamish River-Hamm Creek Pacific Utility Equipment Co. 1303 S 96th Street 

SO3001897D Duwamish River Pioneer Industries 7000 Highland Pkwy SW 

SO3000264D Duwamish River PSF Mechanical Inc.  9322 14th Avenue S 

SO3002142D Duwamish River Puget Sound Coatings  9220 8th Avenue S 

SO3000949D Duwamish River Puget Sound Truck Lines Inc. Seattle 7303 8th Avenue S 
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PERMIT ID NO. DRAINAGE BASIN NAME FACILITY NAME FACILITY ADDRESS/LOCATIONa 

SO3000015D Duwamish River Recycling Depot 852 Rainier Avenue S 

SO3004620A Duwamish River Roadway Express Inc. (T870) 600 S 96th Street 

SO3001134D 
WA0003343-3 Duwamish River Saint Gobain Containers LLC 5801 E Marginal Way S 

SO3005565A Duwamish River SCS Refrigerated Services – Seattle 303 South River 

SO3000962D Duwamish River SEATAC Marine Services LLC 6701 Fox Avenue S 

SO3002208D Duwamish River Seattle Boilerworks Inc Myrtle Street 500 S Myrtle Street 

SO3003645C Duwamish River Seattle Iron & Metals Corp. 600 South Garden Street 

SO3001958D Duwamish River Seattle Refrigeration & Manufacturing (AVJ) 1057 S Director Street 

SO3000650D Duwamish River-Hamm Creek Selland Auto Transport 615 S 96th Street 

SO3002346D Duwamish River Shultz Distributing Inc. Sea 6851 E Marginal Way S 

SO3000930D Duwamish River Skyline Electric and Manufacturing Co. Inc. 3619 7th Avenue S 

SO3000737D Duwamish River South Recycle and Disposal Station 8100 2nd Avenue S 

SO3000617D Duwamish River Standard Steel Fabricating Co. Inc. 8155 1st Avenue S 

SO3002471C Duwamish River Swan Bay Holdings Dock 7100 2nd Avenue SW 

SO3000033D Duwamish River The Chemithon Corp. 5430 W Marginal Way SW 

SO3000763D Duwamish River The Gear Works Seattle Inc. 500 S Portland Street 

SO3000253D Duwamish River Tierney Electrical Manufacturing Co. 7901 7th Avenue S 

SO3001155D Duwamish River Union Pacific Railroad Co. Dawson Street 402 S Dawson Street 

SO3002137D Duwamish River United Iron Works 7421 5th Avenue S 

SO3000434D Duwamish River United Parcel Service WABOE 7575 Perimeter Road S 

SO3000443D Duwamish River United Parcel Service WASAU 4329 7th Avenue S 

SO3000444D Duwamish River United Parcel Service WASEA 4455 7th Avenue S 

SO3000453D Duwamish River V Van Dyke Inc. 150 S River Street  

SO3000581D Duwamish River Waste Management of Seattle Marginal Wayd 7201 W Marginal Way SW 

SO3000582D Duwamish River Waste Management of Seattle Recycle AMe 7901 1st Avenue S 

SO3002111D Duwamish River West Coast Wire & Rope Rigging Inc. 7777 7th Avenue S 
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PERMIT ID NO. DRAINAGE BASIN NAME FACILITY NAME FACILITY ADDRESS/LOCATIONa 

Construction General Stormwater Permits   

WAR005100B Duwamish River Container Properties (Former Rhône-Poulenc) 9229 E Marginal Way S 

WAR005814B Duwamish River-Hamm Creek City of Seattle Joint Training Facility 9401 Myers Way S 

WAR004274B Duwamish River-Green River Valley View Apartments 13445 Martin Luther King Jr Way S 

Boatyard General Permits   

WAG030091C Duwamish River Delta Marine Industries Inc. 1608 S 96th Street 

WAG030130A Duwamish River Salmon Bay Boatworks LLC 4266 20th Avenue W 

WAG030045C Duwamish River South Park Marina 8604 Dallas Avenue S 

Individual Permits   

WA-003168-2 Duwamish River City of Seattle CSO S Brighton Street CSO and Diagonal Avenue S 
CSO 

WA-002918-1 Duwamish River King County CSO 

Eighth Avenue S, S Brandon Street, Duwamish 
West, Duwamish East, Hanford No. 1, East 
Marginal Way pump station, East Michigan, West 
Michigan, Norfolk, Terminal 115 

WA0002232E Duwamish River Lafarge Corporation 5400 W Marginal Way SW 

WA0031305C Duwamish River Nucor Steel Seattle Inc. 2424 SW Andover Place SW 

WA-003192-5 Duwamish River Sound Transit Light Railf 47.563333; -122.344167 

Sources: Ecology (2007a, b, c), EDR (2006b) 
a Addresses correspond to facility locations and not discharge points unless otherwise noted. 
b Discharges to Metro and Duwamish River. 
c Port of Seattle co-permittee. 
d Solid waste discharge. 
e Solid waste discharge. Permit combined with SO3-001114 contiguous site. 
f Only one Sound Transit Light Rail outfall location falls within the City of Seattle’s LDW basin. Location is actual point of outfall; only coordinates were 

available. See Table G-3 for more information regarding the outfalls included in the Sound Transit Light Rail NPDES permit. 
CSO – combined sewer overflow     NPDES – National Pollutant Discharge Elimination System 



Lower Duwamish Waterway Group
 

Port  o f  Seatt le  /  C i ty  o f  Seatt le  /  K ing  County  /  The  Boe ing  Company 
FINAL 

LDW RI: Appendix G 
July 9, 2010 

Page 6 
 

Table G-2. NPDES permit holders located upstream of the LDW drainage basin  
DRAINAGE BASINa PERMIT TYPE NUMBER OF PERMIT HOLDERS 

Black River 

sand and gravel general permits 4 

statewide municipal permits 1 

industrial general stormwater 73 

construction general stormwater permits 16 

individual permits 1 

Duwamish River  industrial general storm water 12 

Lower Green River – east construction general stormwater permits 1 

Lower Green River – west 

statewide municipal permits 1 

industrial general stormwater 6 

construction general stormwater permits 10 

Source: Ecology (2007d) 
a Drainage basin designations are according to DNR basins. 
DNR – Department of Natural Resources 
LDW – Lower Duwamish Waterway 
NPDES – National Pollutant Discharge Elimination System 

Table G-3. Sound Transit Light Rail NPDES permitted outfalls  
DRAINAGE BASIN NUMBER OF OUTFALLS 

Duwamish River 15 

Lower Green River – west 8 

Black River 1 

Source: Ecology (2007d) 
Note: All of the Sound Transit Light Rail outfalls are outside of the LDW drainage 

basin except for one. It is not known whether all of these outfalls discharge to the 
Green-Duwamish River system of if some discharge to other water bodies such 
as Lake Washington. 

LDW – Lower Duwamish Waterway 
NPDES – National Pollutant Discharge Elimination System 
.
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Table G-4. Facilities that have been issued King County Industrial Waste Program Permits for discharges to 
the sanitary sewer system 

PERMIT NO. CSO AREAa FACILITY NAME STREET ADDRESS FACILITY TYPE 
Waste Discharge Permitsb 

7238-03 nr Alaskan Copper Works – 6th Avenue 3200 6th Avenue S metal finishing – CFR 433 

7201-03 W Alaskan Copper Works – Marginal Way 3600 East Marginal Way metal finishing – CFR 433 

7592-03 W Arco/BP Petroleum Products Co. 1652 SW Lander Street  fueling facility 

7722-03 nr Art Brass Plating, Inc. 5516 3rd Avenue S metal finishing – CFR 433 

7556-02 nr Baker Commodities Inc. 5795 S 130th Place rendering 

7594-03 nr Boeing Commercial Airplane - North Field 7500 East Marginal Way metal finishing – CFR 433 

7789-01 nr Container Properties, LLC 9229 East Marginal Way S groundwater remediation – organics 

7759-01 W Da Vinci Gourmet/Kerry 7224 1st Avenue S na 

7704-02 W Duwamish Shipyard 5658 W Marginal Way SW boat/shipyard 

7690-03 nr Emerald Recycling 1500 Airport Way S centralized waste treatment 

7725-02 nr Emerald Services, Inc. 7343 East Marginal Way S chemical toilet 

7130-03 W Industrial Container Services (ICS) (aka PalEx and 
IFCO Systems) 7152 1st Avenue S barrel cleaning 

7004-03 nr Industrial Plating Corp. 2411 6th Avenue S electroplating – CFR 413 

7681-02 W Magnetic and Penetrant Services Co. 8135 1st Avenue S metal finishing – CFR 433 

7676-03 nr Marine Vacuum Service 1516 S Graham Street centralized waste treatment 

7771-03 nr Metro Transit South Base 12100 East Marginal Way S transportation facility 

7637-03 E/SPU CSO Oberto Sausage Company – Airport Way 2005 Airport Way S food processing – meats 

7751-01 W Pacific Rendering Co., Inc. 4023 West Marginal Way S rendering 

7023-02 E/KC CSO Pepsi-Cola Company 2300 26th Avenue S food processing – soft drinks 

7670-04 nr Philip Services Corp. – Georgetown Facility 734 South Lucile Street groundwater remediation – organics 
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PERMIT NO. CSO AREAa FACILITY NAME STREET ADDRESS FACILITY TYPE 

7723-03 W Pioneer Industries 7000 Highland Parkway SW metal finishing – CFR 433 

7595-04 nr Rabanco Recycling Company 2733 3rd Avenue S solid waste – transfer facility 

7795-01 E/KC CSO Ralph's Concrete Pumping 816 Poplar Place S cement/ready-mix 

7113-02 E/SPU CSO Seattle Barrel Company 4716 Airport Way S barrel cleaning 

7783-01 nr TAU Rabanco Sediment Management Facility 3225 East Marginal Way S, 
Terminal 25 na 

7782-03 W Todd Pacific Shipyards Corporation 1801 16th Avenue SW boat/shipyard 

7507-03 nr Viox Corp. 6701 6th Avenue S glass manufacturing 

7116-04 E/KC CSO WestFarm Foods/Darigold – Rainier 4058 Rainier Avenue S food processing – dairy 

Major Discharge Authorizationsc 

210-03 W Arco Lander GWR (TechSolv Consulting) 1652 SW Lander Street groundwater remediation – petroleum 

4009-01 nr Ash Grove Cement Company 3801 E Marginal Way S cement/ready-mix 

4085-01 E/SPU CSO Bloch Steel Industries 4580 Colorado Avenue cement/ready-mix 

526-04 nr Boeing Developmental Center 9725 E Marginal Way S manufacturing – miscellaneous 

158-02 nr Cargill Inc. – Corn Milling Division 2 S Horton Street container washing 

629-02 nr Cedar Grove Composting, Inc. DA #629 7343 E Marginal Way S composting – yard waste 

765-01 nr Cibo Naturals 1914 Occidental Avenue S food processing 

4068-01 E/KC CSO Enodis Corporation 1761 22nd Avenue S groundwater remediation – petroleum 

4048-01 nr ExxonMobil Oil Corporation 99 – MPB 2200 24th Avenue E groundwater remediation – petroleum 

543-02 nr General Electric – Dawson Street 220 S Dawson Street groundwater remediation – organics 

550-02 nr King County Airport – Boeing Field 7233 Perimeter Road transportation facility 

4017-01 nr Madison Center West LLC 2800 E Madison Street groundwater remediation – organics 

476-03 nr Metro Transit Central Base 1555 Airport Way S transportation facility 

4008-02 nr Northwest Cascade Inc. – Seattle 3414.5 2nd Avenue S chemical toilet 
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PERMIT NO. CSO AREAa FACILITY NAME STREET ADDRESS FACILITY TYPE 

651-02 W Northwest Container Services, Inc. 6110 W Marginal Way SW container washing 

4011-01 E/SPU CSO Northwest Dyeworks Inc. 4505 Airport Way S general type 

4012-01 W Nucor Steel Corporation 2424 SW Andover metals recycling 

491-03 nr Pyramid Breweries 91 S Royal Brougham Way food processing - microbrewery 

621-02 W Sea Freeze Limited Partnership 206 SW Michigan Street food processing - seafood 

4072-02 W Seattle, City of, SPU – Dallas Avenue South 
Remediation Project 

S Donovan & 17th Avenue S - 
South Park construction dewatering 

416-02 W Seattle, City of, SPU – West Seattle Vactor Decant 9200 8th Avenue SW decant station 

400-02 W Seattle, City of, SWD – South Recycling and 
Disposal Station 8100 2nd Avenue S solid waste – transfer facility 

4073-02 E/KC CSO Sound Transit – Beacon Hill Station & Tunnel S Lander Street & Beacon Hill 
Avenue S construction dewatering 

4069-01 nr South Center Oil 3215 4th Avenue S groundwater remediation – petroleum 

4086-01 W South Park Industrial Properties, LLC 9587 8th Avenue S groundwater remediation – organics 

555-02 nr St. Gobain Containers LLC 5801 E Marginal Way S glass manufacturing 

232-03 W Stoneway Concrete – South Seattle Ready Mix 
Batch Plant 3803 E Marginal Way cement/ready-mix 

668-03 E/SPU CSO Union Pacific Railroad – Argo Yard (Remediation) 4300 Colorado Avenue S vehicle washing 

4020-01 E/SPU CSO United Parcel Service – Seattle 4455 7th Avenue S vehicle washing 

221-02 nr Walker and Associates 12652 Interurban Avenue S photo processing 

Minor Discharge Authorizationsd 

732-01 nr Affordable Auto Wrecking 9802 Martin Luther King Jr. Way 
S general type 

459-02 W Alaska Marine Lines Inc. 5600 W Marginal Way S general type 

662-02 nr Amtrak National Railroad Passenger Corporation 240 S Holgate Street – Bldg B chemical toilet 

195-02 W Aspen Paints 1128 SW Spokane Street paint manufacturing 
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PERMIT NO. CSO AREAa FACILITY NAME STREET ADDRESS FACILITY TYPE 

737-01 E/KC CSO Beacon Hill Dental Associates 3051 Beacon Avenue S dental office 

564-02 nr Becker Trucking, Inc. 6350 S 143rd Street solid waste – transfer facility 

758-01 E/SPU CSO Beecher's Cheese Aging Facility 4318 6th Avenue S food processing-dairy 

363-02 nr Boeing Integrated Defense Systems 10000 E Marginal Way S manufacturing – miscellaneous 

731-01 nr Boeing Shared Services Group – Gateway Photo 
Lab 12687 Gateway Drive photo processing 

118-02 nr Buffalo Industries, Inc. 99 S Spokane Street laundry – linen 

308-02 nr Caliber Inspection (pka ETT X-Ray) 7500 Perimeter Road S photo processing 

343-02 nr Dressel-Collins Fish Co. 5131 S Director Street food processing – seafood 

685-02 W Eagle Marine Services, Ltd. 3200 W Marginal Way – Terminal 
5 transportation facility 

745-01 nr ECO Waterborne Coatings 420 S Hinds Street general type 

579-02 nr ExxonMobil Oil Corporation (DA #579) 11655 Renton Avenue S groundwater remediation – petroleum 

725-01 W Ferguson Construction 7433 5th Avenue S vehicle washing 

636-03 E/KC CSO Gai's Bakery – Weller Street 2006 S Weller Street food processing – bakery 

510-02 W Glacier Northwest (DA #510) 5900 W Marginal Way SW vehicle washing 

760-01 nr Gretchen's Shoebox Express 2415 Airport Way S food processing 

701-01 nr Group Health/Central 201 16th Avenue E hospital 

721-01 E/KC CSO Hospital Central Services Association, Inc. 1300 E Columbia Street laundry – linen 

757-01 nr J.D. Ott Company, Inc. 2244 6th Avenue S machining 

726-01 nr January Company 9844 40th Avenue S food processing – meats 

739-01 nr Kamco Seafood, Inc. 128 S Orcas Street food processing – fish 

635-02 E/KC CSO Mondo and Sons 4225 Rainier Avenue S food processing – meats 

596-02 nr Peter Pan Seafoods/Seablends Facility 3455 E Marginal Way S food processing – seafood 
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PERMIT NO. CSO AREAa FACILITY NAME STREET ADDRESS FACILITY TYPE 

748-01 E/KC CSO Photographic Center Northwest 900 12th Avenue photo processing 

197-02 E/SPU CSO Plymouth Poultry 4500 7th Avenue S food processing – poultry 

536-02 W Rainier Petroleum Corporation 1711 13th Avenue SW fueling facility 

595-02 nr Richmark Label 1110 E Pine Street printing 

743-01 E/SPU CSO Schwartz Brothers Bakery 617 S Nevada Street food processing – bakery 

750-01 nr Seattle Iron and Metals 600 S Garden Street vehicle washing 

366-02 nr Seattle Radiator Works 1936 1st Avenue S radiator repair 

742-01 E/SPU CSO Seattle, City of – Department of Transportation 4200 Airport Way S general type 

179-03 E/SPU CSO Seattle, City of – Seattle City Light – South Service 
Center 3613 4th Avenue S vehicle washing 

597-03 nr Select Fish (dba WFM Select Fish) 5980 1st Avenue S food processing – seafood 

706-01 E/KC CSO Swedish Medical Center/First Hill 747 Broadway Avenue hospital 

707-01 E/KC CSO Swedish Medical Center/Providence 500 17th Avenue hospital 

749-01 E/KC CSO Thanh Son Tofu 118 12th Avenue food processing – other 

723-01 E/SPU CSO Union Pacific Railroad – Lucile Street 736 S Lucile Street vehicle washing 

717-01 nr United Parcel Service – Boeing Field 7575 Perimeter Road vehicle washing 

746-01 E/KC CSO University of Washington – Consolidated Laundry 2901 27th Avenue S laundry – linen 

266-03 W Washington Federal Savings and Loan 
Association 

SW Hudson & W Marginal Way 
SW groundwater remediation – petroleum 

322-02 W Waste Management of Seattle – W Marginal Way 7201 W Marginal Way SW solid waste – transfer facility 

691-02 E/SPU CSO Waste Management, Inc. – Alaska Street Facility 70 S Alaska Street solid waste – transfer facility 

383-02 W West Seattle Radiator Service 4460 37th Avenue W radiator repair 

Letters of Authorizatione 

10693-01 nr Boeing Developmental Center 9725 E Marginal Way S manufacturing – miscellaneous 
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PERMIT NO. CSO AREAa FACILITY NAME STREET ADDRESS FACILITY TYPE 

10032-01 nr Penske Truck Leasing 12840 48th Avenue S vehicle washing 

10457-01 E/SPU CSO Puget Sound Industries Services, Inc. 4429 Airport Way S pressure washing 

Facilities with Unspecified Permit Type 

10548-01 nr Caliber Inspection (aka ETT X-Ray) 7500 Perimeter Road S na 

10214-01 W Washington Liftruck 700 S Chicago na 

Source: King County (Tiffany 2006a, b, 2007)  
a Definitions provided by King County (Tiffany 2006b): 

E/KC CSO – Facility is located East of Duwamish Waterway; overflows would discharge to a KC CSO. 
E/SPU CSO – Facility is located East of Duwamish Waterway; overflows would discharge to an SPU CSO. 
W – Facility is located West of Duwamish Waterway; overflows would discharge to the West Duwamish EOF. 

b Waste discharge permits are issued to federally regulated industries or for discharge volumes greater than 25,00 gallons per day (gpd).  
c Major discharge authorizations are issued for discharges between 5,000 gpd and 25,000 gpd. 
d Minor discharge authorizations are issued for discharges between 1,000 gpd and 5,000 gpd. 
e Letters of authorization are issued for discharges less than 1,000 gpd. 
CSO – combined sewer overflow 
DA – discharge authorization 
EOF – emergency overflow 
KC – King County 
na – not available 
nr – not reported (facilities that discharge to the sanitary sewer system but the associated CSO/EOF area was not reported) 
SPU – Seattle Public Utilities 
 

 



 

Lower Duwamish Waterway Group
 

Port  o f  Seatt le  /  C i ty  o f  Seatt le  /  K ing  County  /  The  Boe ing  Company 
FINAL 

LDW RI: Appendix G 
July 9, 2010 

Page 13 
 

Table G-5. Facilities within the LDW drainage basin listed as Resource Conservation and Recovery Act large-
quantity waste generators  

FACILITY NAME STREET ADDRESS EPA ID NO. WASTE CATEGORY 
QUANTITY 

(lbs) 
Ace Galvanizing Incorporated 429 S 96th Street  WAD009286881 corrosive 54,000 

Art Brass Plating Inc. Seattle 5516 3rd Avenue S WAD981772957 

ignitable 1,320 

methyl ethyl ketone 1,320 

trichloroethylene 3,960 

spent halogenated solvents 2,640 

spent non-halogenated solvents 1,320 

wastewater treatment sludges from electroplating 
operations 53,910 

Boeing A&M Developmental Center 9725 E Marginal Way S WAD093639946 

ignitable 14,030 

corrosive 2,418 

reactive 709 

arsenic 4,816 

barium 54,688 

cadmium 46,729 

chromium 59,986 

lead 56,873 

selenium 42,061 

silver 10,395 

benzene 1,515 

methyl ethyl ketone 880 

spent halogenated solvents 47,712 
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FACILITY NAME STREET ADDRESS EPA ID NO. WASTE CATEGORY 
QUANTITY 

(lbs) 
Boeing D&SG Oxbow Site 10700 W Marginal Way S WAD981771017 nr nr 

Boeing North Boeing Field 7500 E Marginal Way WAD980982037 

ignitable 142,407 

corrosive 466 

reactive 19 

barium 260,084 

cadmium 497,491 

chromium 512,974 

lead 499,232 

selenium 255,471 

silver 2,320 

benzene 109,308 

1,4-dichlorobenzene 40 

methyl ethyl ketone 2,203 

pyridine 40 

tetrachloroethylene 210 

spent halogenated solvents 968,609 

spent non-halogenated solvents 702,719 

spent non-halogenated solvents 951,825 

wastewater treatment sludges from chemical 
conversion coating of aluminum 712,411 

hydrofluoric acid 291 

Boeing S&CS Electronic 
Manufacturing Facility 7355 Perimeter Road S WAD980980270 spent halogenated solvents 1,366 
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FACILITY NAME STREET ADDRESS EPA ID NO. WASTE CATEGORY 
QUANTITY 

(lbs) 

Boeing South Park 1420 S Trenton WAD980982672 

ignitable 234 

corrosive 45 

barium 1,283 

cadmium 1,858 

chromium 1,283 

lead 1,933 

mercury 695 

selenium 1,208 

silver 650 

benzene 1,170 

methyl ethyl ketone 75 

spent halogenated solvents 400 

Boeing Thompson 8701 E Marginal Way S WAD980982912 

ignitable 2,207 

barium 10,782 

cadmium 11,302 

chromium 10,857 

lead 11,407 

mercury 625 

selenium 10,677 

silver 625 

benzene 8,680 

methyl ethyl ketone 105 
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FACILITY NAME STREET ADDRESS EPA ID NO. WASTE CATEGORY 
QUANTITY 

(lbs) 

Capital Industries Inc. 5801 3rd Avenue S WAD009245465 

ignitable 9,608 

spent non-halogenated solvents 16,205 

spent non-halogenated solvents 16,205 

Delta Marine Industries Inc. 1608 S 96th Street WAD052593480 

ignitable 2,075 

spent non-halogenated solvents 28,509 

spent non-halogenated solvents 26,434 

Ecolights Northwest 1915 S Corgiat Drive WAH000026371 nr nr 

Graham Trucking 10108 W Marginal Place S WAD982652885 nr nr 

Intermountain Supply Inc. 3700 6th Avenue S WAH000022238 nr nr 

Jorgensen Forge Corp. 8531 E Marginal Way S WAD000602813 emission control dust/sludge from the primary 
production of steel in electric furnaces 126,560 

Kelly Moore Preservative Paint 
Company 6101 Airport Way S WAD059315069 

ignitable 55,424 

chromium 49,764 

lead 49,764 

methyl ethyl ketone 49,764 

spent non-halogenated solvents 55,424 

spent non-halogenated solvents 55,424 

Laucks Testing Laboratories 940 S Harney Street WAD027446608 

ignitable 726 

corrosive 18,952 

chromium 152 

lead 2,619 

mercury 152 

silver 152 

spent halogenated solvents 726 

spent non-halogenated solvents 726 
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FACILITY NAME STREET ADDRESS EPA ID NO. WASTE CATEGORY 
QUANTITY 

(lbs) 

Magnetic & Penetrant Services Co. 
Inc. 8135 1st Avenue S WAD988482659 

ignitable 26,513 

corrosive 230,100 

arsenic 12,450 

barium 12,450 

chromium 271,713 

lead 46,213 

silver 9,300 

benzene 8,000 

cresol 500 

methyl ethyl ketone 24,463 

tetrachloroethylene 8,000 

trichloroethylene 8,000 

spent halogenated solvents 500 

spent non-halogenated solvents 14,063 

spent non-halogenated solvents 500 

spent non-halogenated solvents 7,213 

wastewater treatment sludges from chemical 
conversion coating of aluminum 9,300 

Northwest Container Services Inc. 
Tukwila 9229 E Marginal Way S WAR000003517 methylbenzene 2,294 

Olympic Foundry Inc. 5200 Airport Way S WAD009271164 

ignitable 2,252 

benzene 2,252 

methyl ethyl ketone 2,252 

spent non-halogenated solvents 2,252 

spent non-halogenated solvents 2,252 

Orcas Business Park LLC 650 S Orcas WAH000013367 nr nr 
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FACILITY NAME STREET ADDRESS EPA ID NO. WASTE CATEGORY 
QUANTITY 

(lbs) 

Pioneer Industries Seattle 7000 Highland Pkwy SW WAD982657504 

ignitable 2,477 

chromium 3,901 

spent non-halogenated solvents 2,477 

spent non-halogenated solvents 2,477 

wastewater treatment sludges from chemical 
conversion coating of aluminum 215 

Precision Engineering Inc. 1231 S Director Street WAD041338252 

ignitable 400 

corrosive 16,234 

chromium 23,889 

lead 23,889 

spent non-halogenated solvents 400 

spent non-halogenated solvents 400 

wastewater treatment sludges from electroplating 
operations 16,234 

Professional Coating Inc. 1705 S 93rd Street F22 WAD981772247 

ignitable 22,257 

methyl ethyl ketone 19,628 

spent non-halogenated solvents 22,257 

spent non-halogenated solvents 22,257 

Puget Sound Coatings Machinists 
Inc. 9220 8th Avenue S WAD002838068 

ignitable 17,163 

methyl ethyl ketone 17,163 

spent halogenated solvents 17,163 

spent halogenated solvents 17,163 

spent non-halogenated solvents 17,163 

plating bath residues 17,163 
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FACILITY NAME STREET ADDRESS EPA ID NO. WASTE CATEGORY 
QUANTITY 

(lbs) 

Seattle City Light Moderate Risk 
Waste Facility 3613 4th Avenue S WAD980726384 

ignitable 1,533 

corrosive 170 

lead 1,219 

mercury 14 

benzene 29 

methyl ethyl ketone 941 

tetrachloroethylene 23 

spent halogenated solvents 278 

spent halogenated solvents 1,851 

spent non-halogenated solvents 1,219 

spent non-halogenated solvents 1,851 

Seattle City Parks Westbridge 
Facility 4209 W Marginal Way SW WAH000019059 

ignitable 3,860 

corrosive 145 

barium 2,200 

lead 6,111 

2,4-d 45 

methyl ethyl ketone 2,200 

Sherwin Williams Store 4317 9530 10th Avenue S WAH000006551 nr nr 

Trim Systems 701 S Orchard Street WAD004906376 
ignitable 460 

spent halogenated solvents 4,028 
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FACILITY NAME STREET ADDRESS EPA ID NO. WASTE CATEGORY 
QUANTITY 

(lbs) 

Univar USA Inc. 4000 1st Avenue S WAR000005579 

acetone 9,633 

benzene 459 

chlorobenzene 459 

chloroethene 459 

trichloromethane 4,666 

1,2-dichlorobenzene 459 

1,1-dichloroethane 4,208 

1,2-dichloroethane 4,208 

1,1-dichloroethylene 4,208 

1,2-dichloroethylene 12,923 

dichloromethane 459 

tetrachloroethene 8,716 

carbon tetrachloride 4,208 

1,1,1-trichloroethane 8,716 

trichloroethene 8,716 

UPS Seattle Hub 4455 7th Avenue S The 
Hub WAD053821997 

ignitable 3,306 

corrosive 3,036 

barium 3,036 

cadmium 3,036 

chromium 3,036 

1,2-dichloroethane 3,036 

methyl ethyl ketone 270 

tetrachloroethylene 41 
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FACILITY NAME STREET ADDRESS EPA ID NO. WASTE CATEGORY 
QUANTITY 

(lbs) 

VA PSHCS Seattle Division 1660 S Columbian Way WA1360007313 

ignitable 9,145 

corrosive 2,736 

mercury 43 

silver 1,668 

methyl ethyl ketone 500 

spent halogenated solvents 2,698 

spent non-halogenated solvents 5,363 

spent non-halogenated solvents 3,198 

sodium azide 38 

1,2-dichloroethane 2,698 

cyanogen bromide 38 

Viox Corporation 6701 6th Avenue S WAD053814091 
cadmium 8,203 

lead 8,203 

WA AGR King 2 8100 B 2nd Avenue S WAH000012765 nr nr 

WA Department of Transportation 
Corson 6431 Corson Avenue S WAD980981104 

ignitable 3,425 

chromium 1,974 

lead 1,974 

benzene 439 

methyl ethyl ketone 1,974 

Source: EDR (2006a) 
Note: Waste code definitions were obtained from the Code of Federal Regulations, Title 40, Subpart C. 
EPA – US Environmental Protection Agency 
ID – identification 
nr – not reported 
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3 A Industries Inc. 3101 Martin Luther King 
Jr. Way S 

4 3 nr 1 C  C        B    

4 3 nr 4 B  B      S  B    

Ace Galvanizing Inc. 429 S 96th 
2 nr 3 1 C   C     C      

2 nr 3 4 C   C     C      

Advance Electroplating 9585 8th Avenue S 

2 nr 5 1 C  C C          S 

2 nr 5 2 S   C          C 

2 nr 5 3 S  C            

2 nr 5 4 C  C C          S 

2 nr 5 5 S   S          S 

Affordable Auto Wrecking 9802 Martin Luther King 
Jr. Way S 

2 nr 5 1 S   S     S  S  S  

2 nr 5 2 C   S     C  S  S  

2 nr 5 4 C   C     C  S  S  

Air National 7277 Perimeter Road S 
215 Main T 

4 2 nr 1 S        S  S    

4 2 nr 4 S        S  S    

Air Tech Company 5701 1st Avenue S 
4 3 nr 1 C        C      

4 3 nr 4 C        C      



Table G-6, cont. Facilities within the LDW drainage basin in Ecology’s Confirmed and Suspected Contaminated Sites 
List database 

Lower Duwamish Waterway Group
 

Port  o f  Seatt le  /  C i ty  o f  Seatt le  /  K ing  County  /  The  Boe ing  Company 
FINAL 

LDW RI: Appendix G 
July 9, 2010 

Page 23 
 

 

SITE NAME STREET ADDRESS EC
O

LO
G

Y 
ST

A
TU

Sa  

IN
D

EP
EN

D
EN

T 
SI

TE
 S

TA
TU

Sb  

W
A

R
M

 B
IN

c  

A
FF

EC
TE

D
 M

ED
IA

d  

A
FF

EC
TE

D
 M

ED
IA

 S
TA

TU
Se  TYPE OF CHEMICALe 

B
A

SE
/N

EU
TR

A
L/

A
C

ID
 

O
R

G
A

N
IC

 C
O

M
PO

U
N

D
S 

H
A

LO
G

EN
A

TE
D

 O
R

G
A

N
IC

 
C

O
M

PO
U

N
D

S 

EP
A

 P
R

IO
R

IT
Y:

 M
ET

A
LS

 
A

N
D

 C
YA

N
ID

E 

C
O

N
VE

N
TI

O
N

A
L 

O
R

G
A

N
IC

S 

N
O

N
-P

R
IO

R
IT

Y 
M

ET
A

LS
 

PC
B

S 

PE
ST

IC
ID

ES
 

PE
TR

O
LE

U
M

 P
R

O
D

U
C

TS
 

PH
EN

O
LS

 

N
O

N
-H

A
LO

G
EN

A
TE

D
 

O
R

G
A

N
IC

 C
O

M
PO

U
N

D
S 

D
IO

XI
N

S 

PA
H

S 

C
O

N
VE

N
TI

O
N

A
L 

IN
O

R
G

A
N

IC
S 

Airgas Norpac Seattle 7700 14th Avenue S 

4 2 nr 1 C   C     S      

4 2 nr 2 S   S     S      

4 2 nr 3 S   S     S      

4 2 nr 4 C   C     S      

4 2 nr 5 S   S     S      

Alaska Street Property 615 S Alaska Street 
4 3 nr 1 C    C    C      

4 3 nr 4 C    C    C      

Allied Domecq 2921 Martin Luther King 
Jr. Way S 

4 3 nr 1 C        C  C    

4 3 nr 4 C        C  C    

Arco Gas Station 9840 Martin Luther King 
Jr. Way S 

4 3 nr 1 B        B      

4 3 nr 4 R        R      

Art Brass Plating Inc. Seattle 5516 3rd Avenue S 
4 3 nr 1 C  C            

4 3 nr 4 C  C            

Associated Grocers Incorporated 3301 S Norfolk 
4 1 nr 1 C  C      C  C    

4 1 nr 4 C  S      C  C    

Belshaw Brothers Inc. 1750 22nd Avenue S 
4 2 nr 1 C  C      C  C  C  

4 2 nr 4 C  C      C  C  C  

Big Johns Truck Repair Inc. 6533 3rd Avenue S 
4 2 nr 1 C          C    

4 2 nr 4 C        C      
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Blaser Die Casting Co 5700 3rd Avenue S 

1 nr nr 1 B  B            

1 nr nr 3 C  C            

1 nr nr 4 S  S            

Bloch Steel Industries 4580 Colorado Avenue 
S 4 3 nr 4 R        R      

Boeing A&M Development Center 9725 E Marginal Way S 

4 2 nr 1 C  C S     C  C    

4 2 nr 2 S  S S     S  S    

4 2 nr 3 S  S S     S  S    

4 2 nr 4 C  C S     C  C    

4 2 nr 5 S  S S     S  S    

Boeing Development Center Norfolk 9725 E Marginal Way 4 3 nr 4 B      B        

Boeing Electronic Mfg 7300 Perimeter Rd S 4 2 nr 4 C            C  

Boeing Isaacson 8625 E Marginal Way 
4 3 nr 1 C   C           

4 3 nr 4 C   C           

Boeing Thompson 8541 E Marginal Way S 
1 nr nr 1 S   S           

1 nr nr 4 C   C           

Boeing North Field 7370 E Marginal Way S 

4 2 5 1 C  C C  S C  C  C S  C 

4 2 5 2 S  S S  S S  S  S S  S 

4 2 5 4 C  C C  S S  C  C S  C 

4 2 5 5 C  C C  S C  C  C S  C 
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Boeing North Field JP4 Tanks Ellis Avenue / E Marginal 
Way 

1 nr nr 1 C        C      

1 nr nr 4 C        C      

Boeing Plant 2 7755 E Marginal Way S 

4 2 1 1 C  C C   C  C  C  C  

4 2 1 2 C        C      

4 2 1 3 C  C S     C    C  

4 2 1 4 C  C C   C  C  C  C  

4 2 1 5 C  S S   C  S  S  S  

Boeing S&CS Electronic 
Manufacturing Facility 7355 Perimeter Rd S 

1 nr nr 1 C  C            

1 nr nr 4 S  S            

Brys Auto Wrecking 4025 W Marginal Way 
SW  

4 3 3 1 S   S     S      

4 3 3 3 S   S     S      

4 3 3 4 C   C     C      

4 3 3 5 S   S     S      

Burlington Environmental Inc. 
Georgetown 734 S Lucile Street 

3 nr nr 1 C S C C   C B C C S  C  

3 nr nr 3 C B C B   B B S B C  B  

3 nr nr 4 C C C C   C B S C S  C  

Central Painting 4749 W Marginal Way 
SW 

2 nr 2 1 C  C            

2 nr 2 4 R   R       R    
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Chevron 98484 8700 14th Avenue S 
4 3 nr 1 S        S      

4 3 nr 4 C        C      

Chevron Seattle Terminal 4097 4525 Diagonal Avenue S 

4 2 nr 1 C   C   S  S  S    

4 2 nr 2 S   S   S  S  S    

4 2 nr 4 C   C   S  C  C    

4 2 nr 5 S   S   S  S  S    

Chevron Station 6009 3099 10805 E Marginal Way 
4 3 nr 1 C        C      

4 3 nr 4 R        R      

Chevron USA Inc. 90333 2802 Rainier Avenue S 
4 3 nr 1 C        C      

4 3 nr 4 C        C      

Cliff Housers Automotive 806 S 112th Street 
1 nr nr 1 S        S      

1 nr nr 4 S        S      

Consolidated Freightways Seattle 6050 E Marginal Way S 
4 2 nr 1 C        C  S  S  

4 2 nr 4 C        C      

Duwamish Marine Center 6365 1st Avenue S 
4 3 nr 1 C        C  C  S  

4 3 nr 4 C C  C  C C  C  S  C  
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Duwamish Shipyard Inc. 5658 W Marginal Way 
SW  

1 nr nr 1 C   C   C  C  C  C  

1 nr nr 2 S        S      

1 nr nr 4 C C  R     C  C  C  

1 nr nr 5 C S S C  S  S S  S    

Eastern Supply Co 7745 1st Avenue S 
5 nr 2 1 C  C            

5 nr 2 4 C  C            

Emerald Tool Inc. 6332 6th S 
2 nr 5 1 S  S S       S   S 

2 nr 5 4 C  C C       S   S 

FedEx Express BFIA 651 S Alaska Street 
4 3 nr 1 C   C  C   B      

4 3 nr 4 C   C  C B  C      

First Avenue Bridge Landfill 7700 Block of 2nd 
Avenue SW  

2 nr 4 1 S   S           

2 nr 4 2 S   S           

2 nr 4 3 C   S          C 

2 nr 4 4 C   C          C 

2 nr 4 5 S   S          S 

First Student, Inc. 130 S Kenyon Street 4 3 nr 4 C        C      

Former Basin Oil Co Inc. Seattle 8661 Dallas Avenue S 

4 3 nr 1 C      C  S      

4 3 nr 2 S        S      

4 3 nr 4 C      C  S      
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Former Penthouse Drapery 4115 1st Avenue S 
4 3 nr 1 C  C      C      

4 3 nr 4 C  C            

Frank’s Used Cars 6305 E Marginal Way S 

4 2 nr 1 S  S S   S  S  S    

4 2 nr 2 C  S S   S  C  S    

4 2 nr 3 S  S      S  S    

4 2 nr 4 C  S C   C  C  S    

4 2 nr 5 S  S S     S  S    

General Electric Aviation Div 220 S Dawson Street 
3 nr 2 1 C C C      C      

3 nr 2 4 C C C      C      

Glacier Northwest Seattle Terminal 5900 W Marginal Way S 

2 nr 1 1 C  S C     S C     

2 nr 1 2 C   C     S C     

2 nr 1 4 C   C     S C     

2 nr 1 5 C   C     S S     

Great Western Chemical Co Seattle 6900 Fox Avenue S 
3 nr 1 1 C  C      C  C  C  

3 nr 1 4 C  C      C  C  C  

Hangar Holdings Inc. 7675 Perimeter Rd S 
4 3 nr 1 B  B        B  B  

4 3 nr 4 C        C      



Table G-6, cont. Facilities within the LDW drainage basin in Ecology’s Confirmed and Suspected Contaminated Sites 
List database 

Lower Duwamish Waterway Group
 

Port  o f  Seatt le  /  C i ty  o f  Seatt le  /  K ing  County  /  The  Boe ing  Company 
FINAL 

LDW RI: Appendix G 
July 9, 2010 

Page 29 
 

 

SITE NAME STREET ADDRESS EC
O

LO
G

Y 
ST

A
TU

Sa  

IN
D

EP
EN

D
EN

T 
SI

TE
 S

TA
TU

Sb  

W
A

R
M

 B
IN

c  

A
FF

EC
TE

D
 M

ED
IA

d  

A
FF

EC
TE

D
 M

ED
IA

 S
TA

TU
Se  TYPE OF CHEMICALe 

B
A

SE
/N

EU
TR

A
L/

A
C

ID
 

O
R

G
A

N
IC

 C
O

M
PO

U
N

D
S 

H
A

LO
G

EN
A

TE
D

 O
R

G
A

N
IC

 
C

O
M

PO
U

N
D

S 

EP
A

 P
R

IO
R

IT
Y:

 M
ET

A
LS

 
A

N
D

 C
YA

N
ID

E 

C
O

N
VE

N
TI

O
N

A
L 

O
R

G
A

N
IC

S 

N
O

N
-P

R
IO

R
IT

Y 
M

ET
A

LS
 

PC
B

S 

PE
ST

IC
ID

ES
 

PE
TR

O
LE

U
M

 P
R

O
D

U
C

TS
 

PH
EN

O
LS

 

N
O

N
-H

A
LO

G
EN

A
TE

D
 

O
R

G
A

N
IC

 C
O

M
PO

U
N

D
S 

D
IO

XI
N

S 

PA
H

S 

C
O

N
VE

N
TI

O
N

A
L 

IN
O

R
G

A
N

IC
S 

Industrial Container Services WA LLC 7152 1st Avenue S 

2 nr 4 1 C  C C    C C C C    

2 nr 4 2 C  S C  S     S    

2 nr 4 4 C  C C  C  C  C C  C  

2 nr 4 5 C  C C  C C   C C    

Interstate Coatings 754 S Chicago 

2 nr 2 1 S  S S     S  S    

2 nr 2 2 S  S S     S  S    

2 nr 2 3 S  S S     S  S    

2 nr 2 4 C  S C     C  S    

Jorgensen Forge Corp. 8531 E Marginal Way S 
4 2 1 1 S      S  S  S    

4 2 1 4 C   C   C  S  S    

Kelly Moore Preservative Paint Co 6101 Airport Way S 
2 nr 5 1 C  S S     S  C    

2 nr 5 4 C  S S     S  C    

Kenworth Truck Plant 8801 E Marginal Way S 

4 2 nr 1 C  C S     C S C    

4 2 nr 2 S  S S     S S S    

4 2 nr 4 C  C S     C C C    

4 2 nr 5 S  S S     S S S    

Kwik Cleaners Former 2701 15th Avenue S 
4 3 nr 1 C  C            

4 3 nr 4 C  C            
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Laidlaw 7739 1st Avenue S 
4 3 4 1 C  C      C      

4 3 4 4 R  R      R      

Lockheed Shipbuilding Co 2929 16th Avenue SW 

3 nr nr 1 C  S C     C      

3 nr nr 2 S  S      S      

3 nr nr 4 C   C   C  C    C  

3 nr nr 5 C   C S  C S C S S  C S 

Longview Fibre Co 5901 E Marginal Way S 

4 nr 5 1 C C       C    C  

4 nr 5 2 C C       C    C  

4 nr 5 3 C C       C    C  

4 nr 5 4 C        C    C  

Lower Duwamish Waterway Lower Duwamish 
Waterway 3 nr 0 5 C C C C   C C C C  C C  

M & T Chemicals Inc. 6000 W Marginal SW  

2 nr 5 1 S   S  S         

2 nr 5 4 S   S  S         

2 nr 5 5 S   S  S         

Manitowak Western 8250 5th Avenue S 
1 nr nr 1 S   S     S      

1 nr nr 4 S   S     S      
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Marine Vacuum Service Inc. 1516 S Graham Street 

3 nr 3 1 C   C     C      

3 nr 3 2 C   C S    C     S 

3 nr 3 3 C   C S    C      

3 nr 3 4 C   C S    C     S 

Markey Property Parcel 4 9520 10th Avenue S 

4 nr 3 1 C   C           

4 nr 3 2 C   C           

4 nr 3 3 S   S           

4 nr 3 4 C   C           

4 nr 3 5 S   C   C  C      

McFarland Property SW Edmunds Street & 
15th Avenue SW  4 2 nr 4 C   C           

Moimoi Property  10118 Des Moines 
Memorial Dr S 

2 nr 5 1 S   S     S      

2 nr 5 4 C   S S    C      

Myrtle Street Property 606 S Myrtle Street 
4 2 nr 1 C        C      

4 2 nr 4 C        C      
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North Coast Chemical Plant 6300 17th Avenue S 

4 1 nr 1 C  C S     C  S   S 

4 1 nr 2 C  S S     S  S   S 

4 1 nr 4 C  C C       C  C  

Northwest Auto Wrecking 10230 E Marginal Way S 

1 nr nr 1 S  S S  S   S  S    

1 nr nr 2 S  S S  S   S  S    

1 nr nr 3 S  S S  S   S  S    

1 nr nr 4 C  S C  S C  C  S    

1 nr nr 5 C  S C  S   C  S    

Northwest Environservice 2 8105 1st Avenue S 
4 2 nr 2 S  S S     S  S    

4 2 nr 4 S  S S     S  S    

Northwest Environservice 2W 1st Avenue SW & 
Marginal 

4 2 nr 2 S  S S     S  S    

4 2 nr 4 S  S S     S  S    

4 2 nr 5 C  C C     C  C    

Northwest Plating 825 S Dakota Street 
4 2 nr 1 C  C C           

4 2 nr 4 C  C C           

Nucor Steel Seattle Inc. 2424 SW Andover Street 

1 nr nr 1 C  C C  C   C    C C 

1 nr nr 2 C  S C  C S  C C C  C S 

1 nr nr 4 C S C C S C C  C S C  C C 

1 nr nr 5 C  C C  C C  C    C C 
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Overnight Trucking 11231 E Marginal Way S 
4 3 nr 1 S  S S     S  S    

4 3 nr 4 C  S S     C  S    

Pacific Trucking Seattle 300 S Spokane Street 
4 2 nr 1 R        R      

4 2 nr 4 C        C      

Pioneer Enamel Manufacture 5531 Airport Way S 

2 nr 4 1 S   S           

2 nr 4 2 S   S           

2 nr 4 4 C   C           

Ponchos Legacy Property 3685 Duwamish Avenue 
S 

4 3 nr 1 C   C           

4 3 nr 4 C  C C           

Precision Engineering Inc. 1231 S Director Street 

4 3 1 1 C   C     C      

4 3 1 2 R   R     R      

4 3 1 3 R        R      

4 3 1 4 C   B     C      

Ralphs Concrete Pumping 1511 Rainier Avenue S 
2 nr 3 2 S        S      

2 nr 3 4 C   C     C      

Ralphs Concrete Pumping Vacant Lot 1517 Rainier Avenue S 

2 nr 3 1 S   S     S      

2 nr 3 3 S   S     S      

2 nr 3 4 C   C     C     C 
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Rhodia Inc. 9229 E Marginal Wy S  
1 nr nr 1 C   C          S 

1 nr nr 4 C   C          C 

S 96th Street Ditch S 96th Street & 
Duwamish River 

1 nr nr 1 S  S S S S S S S S S S S S 

1 nr nr 2 S  S S S S S S S S S S S S 

1 nr nr 3 S  S S S S  S S S S  S S 

1 nr nr 4 C  S C S C S S C S S S C C 

1 nr nr 5 C  S C S C S S C S S S C S 

Sahlberg Equipment 5950 4th Avenue S 

4 2 nr 1 C  C      C      

4 2 nr 2 S  S      S      

4 2 nr 4 R        R      

Saltys Properties 4701 Delridge Way SW 4 3 nr 4 C        C      

Samis Land Co Site 647 S Alaska Street 

2 nr 5 1 S  S S S S   S  S   S 

2 nr 5 3 S  S S S S   S  S   S 

2 nr 5 4 C  S S S S   C  C   S 

Scougal Rubber Corp. 6239 Corson Avenue S 
4 3 nr 1 C  C      C  C    

4 3 nr 4 C  C      C  C    

Seafirst Bank Central Svcs 4201 W Marginal Way 
SW  

4 3 nr 1 C        C    C  

4 3 nr 4 C        C    C  
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Seattle Barrel & Cooperage 7th Avenue S & S 
Snoqualmie Street 

2 nr 4 1 S  S S     S  S    

2 nr 4 2 S  S S     S  S    

2 nr 4 3 S  S S           

2 nr 4 4 C  S C     C  C    

2 nr 4 5 S  S S     S  S    

Seattle City Light 4th Avenue S 3814 4th Avenue S 
2 nr 5 1 C C C C     C  C    

2 nr 5 4 C C S C   S  C  S    

Seattle City Light Moderate Risk 
Waste Facility 3613 4th Avenue S 

2 nr 5 1 C      S  C   S   

2 nr 5 3 S      S     S   

2 nr 5 4 C      S  C   S   

Seattle City Light Steam Plant 
Georgetown 6700 13th Avenue S 

2 nr 5 1 S      S  S      

2 nr 5 4 C      S  C      

2 nr 5 5 S      S        

Seattle City Row 2nd & Spokane 2nd Avenue  S/ 
S Spokane Street 

4 2 nr 1 S   B S    S     S 

4 2 nr 4 S   S S S   B     S 

Seattle Commerce Center Delridge Way SW & 
Andover SW  

4 2 nr 1 C   C       C    

4 2 nr 4 C   C     S  S    

Seattle Duwamish Co 7000 E Marginal Way 
1 nr nr 2 S   S           

1 nr nr 5 S   S           
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Seattle Port Dallas Avenue – Terminal 
117 8700 Dallas Avenue S 

2 nr 1 1 C C  C   C C C    C  

2 nr 1 2 C C  C   C      C  

2 nr 1 3 S  S        S    

2 nr 1 4 C C  C   C C    C C  

2 nr 1 5 S   S           

Seattle Public Utilities Operations 
Center 2700 Airport Way S 

2 nr 5 1 C        C      

2 nr 5 4 C        C      

Seattle S Transfer Station 8100 2nd Avenue S 

4 1 nr 1 S    S         S 

4 1 nr 2 S    S         S 

4 1 nr 4 S    S         S 

Selland Auto Transport 615 S 96th Street 
4 2 nr 1 C        C      

4 2 nr 4 C        C      

Signal Equipment Inc. 838 Poplar Pl S 
4 3 nr 1 B        B      

4 3 nr 4 C         C     

Spear Trusts Warehouse 4001 6th Avenue S 

2 nr 5 1 C   C     C  C    

2 nr 5 4 C   S     C  S    

2 nr 5 5 S   S     S  S    

Spencer Industries Inc. 8410 Dallas Avenue S 
4 2 nr 1 C  C            

4 2 nr 4 B  B            
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Sternoff Metals 7201 E Marginal Way S 

4 nr 5 1 C   C   C        

4 nr 5 2 S   S   S  S      

4 nr 5 4 C   C   C        

SW Harbor Proj Salmon Bay 26th SW/SW Spokane 

3 nr nr 1 C   C   C  C      

3 nr nr 2 S   S   S  S      

3 nr nr 4 C   C   C  C      

Swanson Property 1526 21st Avenue S 
1 nr nr 1 S  S S  S   S      

1 nr nr 4 C  S S  S   C      

Texaco Downstream 211558 1366 31st Avenue S 
4 3 nr 1 C        C      

4 3 nr 4 C        C      

Triad Machinery Incorporated 11210 Pacific Highway S 
4 2 nr 1 C   S     C      

4 2 nr 4 C   C     S      

Tullys Coffee Company 3100 Airport Way S 
4 3 nr 1 C        C      

4 3 nr 4 R        R      

Univar USA Inc. 4000 1st Avenue S 
4 2 nr 1 C  C S     S S C    

4 2 nr 4 C  C S     C S S    

Unocal 5473 401 Rainier Avenue S 
4 3 nr 1 C              

4 3 nr 4 C              

Unocal SS 0907 ENSR Intntl 1121 S Bailey Street 4 3 nr 1 C  S      C  C    
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Upper Hudson Street Site 4815 15th Avenue SW 4 3 nr 4 C   C           

Union Pacific Railroad 
Diagonal Avenue S Spur 60 Diagonal Avenue S 

4 2 nr 1 C   S  S   C    C  

4 2 nr 2 S   S  S   S    S  

4 2 nr 3 S        S    S  

4 2 nr 4 C   S  S   C    C  

US General Services Administration 
Seattle 4735 E Marginal Way S 

4 3 nr 1 C        C  C    

4 3 nr 4 C        C  C    

Warehouse Site 4130 1st Avenue S 4130 1st Avenue S 4 2 nr 4 C        C      

Washington Trucking Association 4101 4th Avenue S 4 3 nr 4 C      C  S      

Waste Management of Seattle 7201 W Marginal  
Way SW  

2 nr 5 1 S   S     S      

2 nr 5 2 S   S     S      

2 nr 5 4 C   C     S      

2 nr 5 5 S   S     S      

Waste Management of Seattle 1st Ave 7901 1st Avenue S 
4 3 nr 1 C        C      

4 3 nr 4 C        C      

West Coast Equipment 2 7746 Detroit Avenue SW  
4 2 3 1 C   C     C      

4 2 3 4 C   C     C      
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West Coast Equipment Inc. 7777 Detroit Avenue SW  

1 nr nr 1 S  S      S  S    

1 nr nr 2 S  S      S  S    

1 nr nr 4 C  S      C  S    

1 nr nr 5 S  S      S  S    

Source: EDR (2006b) 
Note: The Confirmed and Suspected Contaminated Sites List (CSCSL)  is used by Ecology for initial screening purposes to determine whether a site needs 

consideration. Once a site is added to the list, information is not always updated as new data become available. For this reason, this list is not always a 
reliable indicator of the type of chemical at a particular site. Site-specific reports should be referred to for correct, updated information for each site.  
The Seattle/King County Public Health Department, under an Ecology grant, conducts site hazard assessments that rank sites based on the Washington State 
Ranking Method Model (WARM) or recommend no further action for the property. Sites with high ranking get priority for Ecology to initiate action. 

a Definitions of Ecology status codes – indicates the current status of sites relative to the MTCA cleanup process. 
1  Awaiting site hazard assessment (SHA) 
2  Ranked, awaiting remedial action (RA) 
3  Remedial action in progress 
4  Independent remedial action 
5  Construction completed, operation and maintenance underway 
6  RA completed, confirmational monitoring underway 
7  RA conducted, residual contamination left on site; ongoing institutional controls required 
8  RA and all activities completed (no monitoring) 

b Independent site status – only applies to those sites undergoing an independent cleanup. Codes are: 
1  Release report received, awaiting assessment by PLP (potentially liable person) 
2  Independent site assessment or interim RA report received 
3  Final independent RA report received 
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c WARM BIN indicates the outcome of the Washington Ranking Model (WARM). The result of the WARM ranking will be a number between 1 and 5. A result of 
1 indicates the greatest assessed risk to human health and to the environment. A result of 5 indicates the lowest assessed risk. A result of zero indicates the 
site is on the federal National Priorities List (NPL) and went through the federal Hazard Ranking System (HRS) rather than the state WARM ranking. A blank 
indicates the site has not been ranked. 

d For each site, there may be chemical information for up to six environmental media: groundwater, surface water, air, soil, sediment or drinking water. The 
affected media codes are: 
1 Groundwater 
2 Surface water 
3 Air 
4 Soil 
5 Sediments 
6 Drinking water 

e The affected media status codes are:  

C = confirmed. The presence of hazardous substances above MTCA cleanup levels has been confirmed by laboratory analysis (or by field determination in 
the case of petroleum contamination). 

B = below. The presence of hazardous substances below MTCA cleanup levels has been confirmed by laboratory analysis (or field determination in the case 
of petroleum products). The B code may only be applied following completion of analytical work in conjunction with a site hazard assessment (SHA) or 
remedial investigation/feasibility study (RI/FS). 

S = suspected. Because of preliminary investigations and/or the nature of business operations or manufacturing processes, certain chemicals are suspected 
to be present at the site. 

R = remediated. Chemicals have been treated, removed, or contained to meet cleanup levels established for the site. This status determination may only be 
made by Ecology. 

nr – not reported 
PAH – polycyclic aromatic hydrocarbon 
PCB – polychlorinated biphenyl 
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Table G-7. Facilities within the LDW drainage basin listed in Ecology’s Leaking Underground Storage Tank 
(LUST) database that are reported to have not yet completed cleanup 

SITE NAME STREET ADDRESS 

RELEASE 
NOTIFICATION 

DATE 
STATUS 
DATE RELEASE STATUSA 

AFFECTED MEDIA 

SOIL 
GROUND-

WATER 
SURFACE 
WATER SEDIMENT 

Air Tec Company 5701 1st Avenue S 05/09/00 04/04/00 cleanup started X  X X 

Allied Domecq 2921 Martin Luther King Jr. Way S 03/24/98 03/24/98 cleanup started X X   

Arco AM/PM 7200 E Marginal Way S 08/30/93 02/08/94 cleanup started X X   

Arco Gas Station 9830 Martin Luther King Jr. Way S 11/03/94 08/17/95 awaiting cleanup X    

Associated Grocers Inc. 3301 S Norfolk Street 07/15/98 02/04/97 cleanup started X X   

ATC Distribution Group 401 S Webster 08/19/94 06/01/95 cleanup started X X   

Bob’s Texaco Service 5304 1st Avenue S 02/13/91 05/24/95 awaiting cleanup X X   

Boeing Field Chevron 10805 E Marginal Way S 

06/16/03 10/18/05 cleanup started  X   

03/07/97 03/04/97 cleanup started X    

03/28/90 06/01/95 cleanup started X X   

BP/Arco AM/PM 665 23rd Avenue 10/28/05 09/07/05 awaiting cleanup X X   

Cecil Leung 3005 Rainier Avenue S 08/21/98 08/21/98 cleanup started X X   

Chevron 90636 5940 E Marginal Way 11/09/93 11/09/93 awaiting cleanup X X   

Chevron 98484 8700 14th Avenue S 02/14/91 06/01/95 cleanup started X X   

Clarklift of Washington Alaska, 
Inc. 1313 S 96th 01/04/05 09/23/98 cleanup started X X  X 

Consolidated Freightways 
Seattle 6050 E Marginal Way S 06/02/88 06/01/95 cleanup started X X   

Cooper Elementary School 1901 SW Genesee 06/12/98 06/12/98 cleanup started X    

Dawson Street Land Co 54 S Dawson 06/15/92 07/19/00 monitoring X    

Deeny Construction Co, Inc. 2545 Rainier Avenue S 09/18/96 08/31/92 cleanup started X    

Boeing Developmental Center 9725 E Marginal Way S 07/20/89 06/01/95 cleanup started X X   

District Headquarters Site 6431 Corson Avenue S 04/17/91 06/01/95 unknown X    
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SITE NAME STREET ADDRESS 

RELEASE 
NOTIFICATION 

DATE 
STATUS 
DATE RELEASE STATUSA 

AFFECTED MEDIA 

SOIL 
GROUND-

WATER 
SURFACE 
WATER SEDIMENT 

Duwamish Shipyard, Inc. 5658 W Marginal Way SW 07/12/00 10/06/00 cleanup started X    

Fisher Mills Inc. 3235 16th Avenue SW 10/17/00 07/20/00 cleanup started X X   

Former Gas Station 2800 Martin Luther King Jr Way S 08/12/05 08/11/05 awaiting cleanup X X   

Former Unocal #0166 1590 S Dearborn Street 08/07/96 11/06/96 cleanup started X X   

Former Unocal 6248 11845 Des Moines Way S 02/07/91 07/18/96 monitoring X X   

G Heileman Brewing Co 3100 Airport Way S 11/22/89 05/18/00 monitoring X X   

Gerald Richards 12666 Des Moines Way 07/17/89 06/01/95 cleanup started X X   

Glacier Northwest Inc. 5975 E Marginal Way S 06/01/89 09/28/95 cleanup started X  X  

Glitsa American Inc. 327 S Kenyon Street 09/02/92 06/01/95 cleanup started X    

Great Western Chemical Co 
Seattle 6900 Fox Avenue S 05/17/90 06/01/95 cleanup started X    

Hangar Holdings Inc. 7675 Perimeter Rd S 08/14/01 07/25/97 cleanup started X X   

Incon Packaging 5801 East Marginal Way S 12/15/1989 6/1/1995 cleanup 
completed  X   

Interstate Coatings Inc. 754 S Chicago Street 12/04/98 09/23/98 cleanup started X    

Kelly-Moore Paint Co 5410 Airport Way S 04/21/94 06/01/95 cleanup started X    

Kenworth Truck Plant 8801 E Marginal Way S 05/13/97 07/15/99 cleanup started X X X  

Longview Fiber Co 5901 E Marginal Way S 01/01/88 03/10/03 monitoring X X   

Malarkey Asphalt Co 8700 Dallas Avenue S 05/07/92 06/01/95 cleanup started X X   

Marine Lumber Service Shop 558 S Kenyon Street 06/28/94 06/01/95 cleanup started X X   

Marine Lumber Service Inc. 525 S Chicago Street / PO Box 
80964 06/03/94 06/01/95 cleanup started X    

Museum of Flight Property 9404 E Marginal Way S 08/03/01 07/30/01 awaiting cleanup X X   

North Coast Chemical Plant 6300 17th Avenue S 10/23/91 05/21/95 cleanup started X X   

Pacific Fruit and Produce 4103 2nd Avenue S 01/17/92 01/17/92 cleanup started X X   
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SITE NAME STREET ADDRESS 

RELEASE 
NOTIFICATION 

DATE 
STATUS 
DATE RELEASE STATUSA 

AFFECTED MEDIA 

SOIL 
GROUND-

WATER 
SURFACE 
WATER SEDIMENT 

Perfection Smokery 4660 E Marginal Way S 07/13/90 06/01/95 unknown X X   

Plant 2 (Boeing Plant 2) 7755 E Marginal Way S 
02/02/90 06/01/95 cleanup started X    

09/27/91 06/01/95 cleanup started X    

Rainier Avenue Chevron 2802 Rainier Avenue S 09/23/94 06/01/95 awaiting cleanup X X   

Schauer Northwest Inc. 8819 14th S 12/02/93 nr cleanup started X X   

Scougal Rubber Corp. 6239 Corson Avenue S 01/01/90 06/01/95 cleanup started X X   

Seattle Steel Inc. 4001 28th Avenue SW 01/11/90 01/11/90 cleanup started X    

Seattle Yard 60 Diagonal S 07/10/90 09/29/95 cleanup started X X   

Selland Auto Transport Inc. 615 S 96th Street 06/30/99 09/29/98 cleanup started X X   

Shell Oil Products 852 Rainier Avenue S 04/11/91 09/08/94 monitoring X X   

Signal Equipment Inc. 838 Poplar Place S 05/30/91 06/01/95 cleanup started X X   

Spokane Street Site 450 S Spokane Street 10/22/93 06/01/95 cleanup started X X   

Stephanie Crosby Property 8621 14th Avenue S 09/20/00 09/13/00 cleanup started X    

Taniguchi Property 415 18th Avenue S 11/09/90 05/21/95 cleanup started X    

Terminal 106 West 44 S Nevada Street 02/11/92 06/01/95 monitoring X X   

Terminal 115 6020-6730 W Marginal Way SW 05/06/93 06/01/95 cleanup started X X   

Texaco Station #63-232-0383 2424 Beacon Avenue S 12/27/90 09/28/95 cleanup started X X   

Texaco Station #63-232-0400 6200 Corson Avenue S 10/03/90 06/01/95 monitoring X X   

Texaco Station #63-232-0400 600 S Michigan 03/23/94 01/20/00 monitoring X X   

Time Oil Co 216 2465 S College Street 02/12/90 03/31/94 cleanup started X X   

Uhaul Co of Rainier Avenue 57 2515 Rainier Avenue S 08/31/98 08/31/98 cleanup started X    

Union Pacific Motor 420 S Dawson 07/10/90 nr monitoring X X   

Unocal 5473 401 Rainier Avenue S 09/24/90 07/19/96 monitoring X X   

Unocal SS 0907 ENSR Int 1121 S Bailey Street 12/29/04 03/21/02 cleanup started X X   
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SITE NAME STREET ADDRESS 

RELEASE 
NOTIFICATION 

DATE 
STATUS 
DATE RELEASE STATUSA 

AFFECTED MEDIA 

SOIL 
GROUND-

WATER 
SURFACE 
WATER SEDIMENT 

Unocal SS 5477 2415 Beacon Avenue S 10/15/90 07/18/96 monitoring X X   

VA Medical Center 1660 S Columbian Way 09/23/91 09/28/95 cleanup started X X   

Vic Markov Tire Co 7300 E Marginal Way S 05/19/93 06/01/95 monitoring  X   

WA Department of 
Transportation Seattle S 
Spokane Street 

450 S Spokane Street 03/01/89 05/21/95 cleanup started X    

Waste Management of Seattle 7201 W Marginal Way SW 04/30/92 06/01/95 cleanup started X X   

Washington Department of 
Transportation Bradner Pl Apts 1366 31st Avenue S 10/13/92 07/25/96 monitoring X X   

Western Peterbilt 3707 Airport Way S 03/01/89 06/01/95 cleanup started X    

WF Carmody 220 S River Street 05/18/99 10/26/98 cleanup started X X   

Source: EDR (2006b)  
a Status determinations are based on information available from Ecology’s LUST database and in some cases these determinations may be dated. Subsequent 

remedial actions may have been completed and LUSTs may now be cleaned up. 
nr – not reported 

Definitions of release status categories: 
Awaiting cleanup – Discovered or reported release yet no active cleanup measures taken 
Cleanup started – Responsible party has initiated physical, biological, or chemical management of release 
Monitoring – Groundwater monitoring is the only activity occurring at the site, or chemical levels are so low that natural attenuation is the chosen cleanup method 
Unknown – Status of LUST is unknown
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Table G-8. Facilities within the LDW drainage basin listed in Ecology’s LUST database that are reported to be 
cleaned up  

SITE NAME STREET ADDRESS 

RELEASE 
NOTIFICATION 

DATE 
DATE 

CLEANED UP 

AFFECTED MEDIA 

SOIL 
GROUND-

WATER 
SURFACE 
WATER SEDIMENT 

23rd & Jackson Site 23rd & S Jackson 6/15/1995 1/25/1996 X    

4th South Gull #219 4115 4th Avenue S 8/16/1991 1/17/2002 X    

80 S Hudson Street Site 80 S Hudson Street 8/6/1990 4/29/1997 X    

A & T Pump 6525 Ellis Avenue S 8/21/1992 12/10/2001 X    

A N R Freight System 4501 6th Avenue S 8/17/1990 3/15/2001 X    

Ackerley Communications of the NW, Inc. 3601 6th Avenue S 5/30/1989 4/11/2000 X    

Acme Poultry Co Inc. 2001 21st S 2/19/1991 9/23/2003 X X   

Air Data Express, Inc. 525 S Front Street 3/18/1999 8/7/2000 X X   

Alaska Marine Lines (Shipyard) 7100 2nd Avenue SW 12/14/1992 3/8/1991 X X   

Alaska Marine Lines 5615 W Marginal 
Way 5615 W Marginal Way SW 2/6/1991 6/1/1995 X X   

Arthur J Warner 9001 14 Avenue S 1/16/1992 6/1/1995 X    

Baxter Rutherford 911 South Hosmer Street 8/8/1997 8/11/1997 X    

BFI Federal Express Station 7607 Perimeter Rd 1/12/1990 6/1/1995 X X   

Bus And Air Parcel Service Incorporate 9004 14th S 10/18/1990 4/25/2000 X    

Cascade Machinery & Electric Inc. Seattle 4600 E Marginal Way S 9/19/1990 7/29/2002 X    

Case LLC 2702 West Valley Hwy N 4/18/1994 6/1/1995 X    

Central Services Building 4201 W Marginal Way SW 7/26/1991 12/9/2004 X X   

Chin Brothers Inc. 2901 17th Avenue S 3/13/2001 8/28/2001 X    

D. L. Duckey Auto Freight, Inc. 2212 Rainier Avenue S 1/14/1991 6/1/1995 X    

Davis Door Service, Inc. 2021 S Grand Street 12/6/1990 2/10/2004 X    

Draper Machine Works Inc. 5055 4th Avenue S 11/22/1989 6/29/2000 X    
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SITE NAME STREET ADDRESS 

RELEASE 
NOTIFICATION 

DATE 
DATE 

CLEANED UP 

AFFECTED MEDIA 

SOIL 
GROUND-

WATER 
SURFACE 
WATER SEDIMENT 

Earle M Jorgensen Company 8531 E Marginal Way S 2/26/1991 10/11/1999 X X   

Farwest Taxi Facility 11180 E Marginal Way 5/9/1989 5/21/1995 X    

Firestone Retread Plant #127345 9220 E Marginal Way S 5/15/1989 6/1/1995 X    

First Student, Inc. 130 S Kenyon Street 8/13/1997 8/13/1997 X    

Fruehauf Trailer Services, Inc. 9426 8th Avenue S 4/25/1998 4/17/1999 X X   

Gai's Seattle French Baking Company 2006 S Weller 4/15/1997 3/14/2002 X    

Galvin Flying Center 7001 Perimeter Rd 2/5/1999 2/24/1999 X    

Gary Merlino Construction Co., Inc. 9125 10th Avenue S 7/23/1999 8/31/1999 X    

General Construction Co 3838 W Marginal Way SW 9/8/1994 6/1/1995 X X   

General Steamship (Local Agent) 5931 E Marginal Way S 1/11/1991 1/26/2001 X    

Georgetown Steam Plant (now a 
museum) 1131 S Elizabeth 11/6/1989 4/27/2000 X    

Glen Acres Home Assoc 1000 S 112th 1/2/1992 8/23/2000 X    

GOLDCO 12459 Des Moines Way S 2/28/1991 4/25/2000 X    

Golden Grain Seattle Distribution Center 4100 4th Avenue S 5/6/1992 8/6/2002 X    

Golden International Coop 9800 40th Avenue S 7/15/1993 6/1/1995 X    

Griffin Envelope Inc. 4301 E Marginal Way S /Po 
Box 24 8/15/1991 6/1/1995 X    

Happy Guests Headquarters 4703 Delridge Way SW 2/11/1997 5/20/2004 X    

Hertz Equipment Rental Corp. 10710 E Marginal Way S 10/25/1990 6/1/1995 X    

Horizon Ford 11000 Pacific Hwy 12/10/1990 6/1/1995 X    

Hurlen Construction Company 700 So Riverside Dr/Po Box 
90045 4/30/1993 12/6/2000 X    

Incon Packaging 5801 E Marginal Way S 12/15/1989 6/1/1995 X X   

James Shilling 806 S 112th 10/8/1991 6/1/1995 X    
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SITE NAME STREET ADDRESS 

RELEASE 
NOTIFICATION 

DATE 
DATE 

CLEANED UP 

AFFECTED MEDIA 

SOIL 
GROUND-

WATER 
SURFACE 
WATER SEDIMENT 

Jones Washington Stevedoring Co. 7245 W Marginal Way SW 10/10/1994 6/1/1995 X    

Julius Rosso Wholesale Nursery Co. 6404 Ellis Avenue S 8/26/1997 1/7/1999 X    

King County Airport Maint. 6518 Ellis Avenue 12/15/1992 9/1/1998 X X   

Lafarge Corporation 5400 W Marginal Way SW 1/23/1992 6/1/1995 X    

Lee Poletti 1622 Yesler Way 7/2/1990 6/1/1995 X    

Leo Fix Transfer & Storage Co Inc. 4700 Denver Avenue S 6/21/1993 11/4/1997 X    

Loomis Armored Inc. 5200 E Marginal Way S 1/3/1990 2/6/1991 X    

Lucks Bakery Supply 9620 Martin Luther King Jr 
Way S 3/23/1994 7/27/1998 X    

M Bloch & Co Inc. 4580 Colorado Avenue S, 
PO Box 240 6/22/1992 2/7/2005 X X   

McCall Oil, Seattle Home HTQ-Burien 11441 Des Moines Way 5/8/1990 6/1/1995 X    

Mikes Mobil Service 6235 Airport Way So 9/24/1990 4/17/2001 X    

Motor Pool 6650 Ellis Avenue S 11/22/1991 6/1/1995 X    

National Transfer Inc. 5265 Utah Avenue S 5/24/1990 6/1/1995 X    

North Boeing Field 7500 E Marginal Way S 9/14/1989 6/1/1995 X X   

Olympic Steel Door 7800 7th Avenue S 11/1/1999 7/28/2003 X X   

Pacific Leasing Company 300 S Spokane Street 1/31/1990 12/9/1995 X    

Park Lake Homes 9900 8th Avenue SW 12/23/1998 9/12/2005 X    

PNB Building 707 S Orcas Street 1/16/1992 5/21/1995 X X   

Pony Express Courier Co. 11004 E. Marginal Way S 10/6/1992 6/1/1995 X    

Pro Express Group Inc. (formerly Terminal 
F) 4800 Denver Avenue S 7/10/1990 5/14/1997 X    

PTL Partnership/Peninsula Truck Lines 6314 7th S 8/29/1989 7/23/2002 X    

Puget Sound Energy 6349 18th Avenue S 11/5/1997 2/12/2003 X    



Table G-8, cont. Facilities within the LDW drainage basin listed in Ecology’s LUST database that are reported to be 
cleaned up  

Lower Duwamish Waterway Group
 

Port  o f  Seatt le  /  C i ty  o f  Seatt le  /  K ing  County  /  The  Boe ing  Company 
FINAL 

LDW RI: Appendix G 
July 9, 2010 

Page 48 
 

 

SITE NAME STREET ADDRESS 

RELEASE 
NOTIFICATION 

DATE 
DATE 

CLEANED UP 

AFFECTED MEDIA 

SOIL 
GROUND-

WATER 
SURFACE 
WATER SEDIMENT 

Puget Sound Truck Lines Inc. 7303 8th Avenue S 6/12/1991 9/27/1995 X    

Rasmussen Equipment Co Inc. 415 South Cloverdale Street 8/29/1994 6/1/1995 X    

Razore Enterprises 500 South Sullivan 8/15/1991 6/1/1995 X    

Royal Hyway Tours 255 South Holden Street  10/11/1994 6/1/1995 X    

Scott Andrews 8520 14th Avenue S 12/20/2000 2/14/2001 X    

Seaboard Lumber Company 4540 W Marginal Way 12/4/1992 7/14/2003 X    

Seattle Air Corp. 8535 Perimeter Rd S 7/16/1996 8/26/1996 X    

Seattle Fire Station # 36 3600 23rd Avenue SW 9/5/1989 9/1/1998 X    

Seattle Fire Station 13/ Closed 3601 Beacon Avenue S 2/16/2000 8/2/2002 X    

Seattle Fire Station 27/ Closed 1000 S Myrtle Street 12/10/1999 5/31/2002 X    

Seattle School Facilities 4141 4th Avenue S 8/23/1990 5/21/1995 X    

South Seattle Community College 6000 16th Avenue SW 8/4/1994 6/1/1995 X    

South Service Center 3613 4th Avenue S 4/5/1990 7/31/2006 X X   

Station 6/ Closed 101 23rd Avenue S 12/9/1999 2/28/2000 X    

Sunnydale Construction Co., Inc. 1119 S 96th 5/21/1997 6/2/1997 X    

Tacoma Seattle Trailer Repair 150 S Kenyon Street 8/26/1997 12/16/1999 X    

Terminal 105 4260 W Marginal Way SW 3/23/1994 6/1/1995 X    

The Burke Company 4201 Airport Way S 2/17/1989 6/1/1995 X    

Thompson Site 8701 E Marginal Way 1/1/1984 6/5/2000 X    

U S Bank Of Washington 1137 S W Hanford Street 12/15/1989 1/25/1990 X    

U S General Services Administration 4735 E Marginal Way S 10/6/1998 7/23/2003 X X   

UPS Seattle Hub 4455 7th Avenue S The Hub 9/8/1989 6/1/1995 X X   

Valley Market 2338 Rainier Avenue S 5/13/1991 6/1/1995 X    

Walt's Radiator 3838 4th S 3838 4th Avenue S 4/3/1995 7/6/1995 X    
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SITE NAME STREET ADDRESS 

RELEASE 
NOTIFICATION 

DATE 
DATE 

CLEANED UP 

AFFECTED MEDIA 

SOIL 
GROUND-

WATER 
SURFACE 
WATER SEDIMENT 

Waste Management Of Seattle 7901 1st Avenue S 9/2/1997 5/20/2004 X    

Washington Department of Transportation 
I-90/Rainier Ave I-90 & Rainier Avenue S 1/25/1989 5/21/1995 X    

Welch Investment Co 2211 S Jackson Street 5/25/1989 3/27/2002 X    

West Seattle #28 9200 8th Avenue S 7/11/1990 9/27/1995 X    

Yellow Freight System 11231 E. Marginal Way S 10/18/1989 6/1/1995 X    

Zellerbach Paper Company 6301 Airport Way S 8/13/1991 2/19/2002 X    

Zion Auto Rebuilders 5402 Delridge Way SW 8/22/2005 1/13/2006 X    

Source: EDR (2006b) 
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Table G-9. Facilities within the LDW drainage basin listed in Ecology’s Solid Waste Facility/Landfill sites 
database 

SITE NAMEa STREET ADDRESS STATUS FACILITY ID TYPE 
Eastmont Transfer Station 7201 West Marginal Way SW open 417 transfer station 

Seattle Iron and Metals Corporation 601 S Myrtle nr 1093 recycle facility 

Independent Metals 747 S Monroe Street nr 987 recycle facility 

Northwest Center 7272 W Marginal Way S nr 1355 recycling survey 

Industrial Container Service 7152 1st Avenue S nr 1299 recycling survey 

Second Use Building Materials 7953 2nd Avenue S nr 1428 recycling survey 

Allmetal Company 5610 Airport Way S nr 901 recycle facility 

BPB Gypsum 5931 E Marginal Way S nr 820 pile 

Sutta Company 434 S Cloverdale Street nr 1460 recycling survey 

Art Brass Plating 5516 3rd Avenue S nr 1187 recycling survey 

Puget Sound Laser 5602 2nd Avenue S nr 1390 recycling survey 

Fibres International 9208 4th Avenue S nr 968 recycle facility 

Seadrunar Recycling 28 S Brandon Street nr 1091 recycle facility 

Ecolights Northwest 9411 8th Avenue S nr 961 recycle facility 

Emerald City Disposal 54 S Dawson nr 1262 recycling survey 

Seattle Barrel Company 4716 Airport Way S nr 1092 recycle facility 

AMS Laser Supply 430 S 96th STE 9 nr 1180 recycling survey 

Bloch Steel Industries 4580 Colorado Avenue S nr 920 recycle facility 

Phelps Tire 3922 7th Avenue S nr 1057 recycle facility 

Associated Grocers 3301 S Norfolk nr 1189 recycling survey 

Buffalo Industries Inc. 99 S Spokane Street nr 922 recycle facility 

Pacific Rendering Co. 4034 W Marginal Way SW nr 1372 recycling survey 

West Seattle Recycling Center 3881 16th Avenue SW nr 1142 recycle facility 
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SITE NAMEa STREET ADDRESS STATUS FACILITY ID TYPE 
The Recycling Depot Inc. 851 Rainier Avenue S nr 1118 recycle facility 

Goodwill Industries 1400 S Lane Street nr 1280 recycling survey 

Source: EDR (2006b)  
a The sites listed in this table are those that are currently listed in Ecology’s Solid Waste/Landfill Sites records. According to the EDR definition, “SWF/LF type 

records typically contain an inventory of solid waste disposal facilities or landfills”, and “these may be active or inactive facilities or open dumps that failed to 
meet RCRA Subtitle D Section 4004 criteria for solid waste landfills or disposal sites” (EDR 2006b). This table does not necessarily represent a complete list of 
all historical solid waste facilities or landfills in the LDW drainage basin. See Section 9.3.2.5 for a discussion of other known historical landfills not included on 
Ecology’s Solid Waste Facility/Landfill database. 

b  This facility was listed on the CSCSL database; all information is from that database listing. 
CSCSL – Confirmed and Suspected Contaminated Sites List 
ID – identification 
LDW – Lower Duwamish Waterway 
nr – not reported 
RCRA – Resource Conservation and Recovery Act 
SWF/LF – Solid waste facility/landfill 
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Table G-10. Facilities within the LDW drainage basin listed in Ecology’s Active Drycleaners or Inactive 
Drycleaners databases 

SITE NAME STREET ADDRESS FACILITY/SITE ID STATUS 
GENERATOR 

STATUS 
KNOWN 

CONTAMINATION? 

Three Brothers Cleaners 3210 Beacon Avenue S 381836 Active SQG nr 

WA UW Consolidated Cleaners 2901 27th Avenue S 19911937 Active XQG nr 

Cascade Enterprises 8709 14th Avenue S 10356 and WAD988482303 Inactive na nr 

Burned Laundry Former 1414 S Concord 14362 and WAH000013359 Inactive na nr 

Former Penthouse Drapery 4115 1st Avenue S 1939 and WAD988472478 Inactive na yes 

Seattle Dye Works 11 S Nevada Street 1864 Inactive na nr 

Mount Baker Cleaners 2864 S McClellan Street 10667and WAD081927550 Inactive na nr 

Snappy Cleaners 2204 S Jackson Street 6287and WAD021830229 Inactive na nr 

Jackson Cleaners 2301 S Jackson Street 4715 and WAR000002402 Inactive na nr 

Kwik Cleaners Former 2701 15th Avenue S 82774832a  Inactive na yes 

Source: EDR (2006b) 
a This is a CSCSL identification number; this facility was found listed only on the CSCSL database. 
CSCSL – Confirmed and Suspected Contaminated Sites List 
na – not applicable 
nr – not reported 
SQG – Small quantity waste generator 
XQG – No dangerous or regulated waste is produced in any amount 
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Table G-11. Facilities within the LDW drainage basin listed in either the EPA or Ecology brownfields databases  

SITE NAME STREET ADDRESS 

LISTED ON US 
BROWNFIELDS 
DATABASE? 

FEDERAL GRANT 
RECIPIENT NAME 

LISTED ON 
ECOLOGY’S 

BROWNFIELDS 
LIST? 

ECOLOGY 
FACILITY ID 

14043 24th Avenue S 14043 24th Avenue S yes Public Health Seattle 
and King County no na 

Ace Galvanizing Inc. 429 S 96th Street no na yes 2077 

Ace Radiator Shop 311 S Brandon yes Seattle/King County no na 

Advanced Electroplating Inc. 9585 8th Avenue S yes Seattle/King County yes 2079 

Affordable Auto Wrecking 9802 Martin Luther King Jr. Way S a no na yes 7163112 

Affordable Auto Wrecking Yard 9820 Martin Luther King Jr. Way S a yes Seattle/King County no na 

Boulevard Park/Unocal Station 11845 Des Moines Memorial Dr yes Seattle/King County no na 

Bry’s Auto Wrecking II/Kenyon Street 110 S Kenyon Street yes Seattle/King County no na 

Central Painting 4749 W Marginal Way SW no na yes 2185 

Emerald Tool Inc. 6332 6th Avenue S no na yes 2084 

Glacier NW Terminal 5900 W Marginal Way S yes Seattle/King County yes 23881883 

Industrial Container Services WA LLC 7152 1st Avenue Sb no na yes 2154 

Interstate Coatings 754 S Chicago no na yes 2335 

Kelly Moore Preservative Paint Co 6101 Airport Way S no na yes 2163 

Kelly Moore/Preservative Plant 5410 Airport Way S yes Seattle/King County no na 

Kwick Cleaners Property 2701 15th Avenue S yes Seattle/King County no na 

Long Painting 8025 10th Avenue S yes Seattle/King County no na 

Marine Vacuum Service (MARVAC) 1516 S Graham Street yes Seattle/King County no na 

Moimoi Property 10118 Des Moines Memorial Dr S no na yes 95231135 

M & T Chemicals Inc. 6000 W Marginal SW no na yes 2177 

Northwest Cooperage 7152 1st Avenue S b yes Seattle/King County no na 

Pioneer Enamel Manufacturing 5531 Airport Way S yes Seattle/King County yes 2161 



 

Lower Duwamish Waterway Group
 

Port  o f  Seatt le  /  C i ty  o f  Seatt le  /  K ing  County  /  The  Boe ing  Company 
FINAL 

LDW RI: Appendix G 
July 9, 2010 

Page 54 
 

 

SITE NAME STREET ADDRESS 

LISTED ON US 
BROWNFIELDS 
DATABASE? 

FEDERAL GRANT 
RECIPIENT NAME 

LISTED ON 
ECOLOGY’S 

BROWNFIELDS 
LIST? 

ECOLOGY 
FACILITY ID 

Puget Sound Industry Services Inc. 3407 Airport Way S yes Seattle/King County no na 

Ralph’s Concrete Pumping 1511 Rainier Avenue S no na yes 2312 

Ralph’s Concrete Pumping Vacant Lot 1517 Rainier Avenue S no na yes 8964755 

Rhône-Poulenc/Rhodia Inc./Northwest 
Container 9229 East Marginal Way S yes Seattle/King County no na 

Samis Land Co Site 647 S Alaska Street no na yes 2229 

Scenic Bound Tours 300 S Orcas Street yes Seattle/King County no na 

Seattle Barrel & Cooperage 7th Avenue S & S Snoqualmie Street no na yes 2307 

Seattle City Light 4th Avenue S 3814 4th Avenue S no na yes 16777876 

Seattle City Light Moderate Risk Waste 
Facility 3613 4th Avenue S no na yes 2171 

Seattle Port Dallas Ave 8700 Dallas Avenue S no na yes 2202 

Seattle Public Utilities Operations Center 2700 Airport Way S no na yes 2376 

Seattle Solstice 7506 5th Avenue S yes Seattle/King County no na 

Spear Trusts Warehouse 4001 6th Avenue S no na yes 2366 

Sternoff Metals Property 7201 E Marginal Way yes Seattle/King County no na 

Toxcon (Penberthy) Property 631 S 96th Street yes Seattle/King County no na 

Waste Management of Seattle 7201 W Marginal Way SW no na yes 2425 

Source: EDR (2006b) 
a Likely the same facility with one of the addresses in error. 
b Street address listed as Northwest Cooperage in the EPA Brownfields listing and as Industrial Container Services WA LLC in the Ecology Brownfields listings. 
na – not applicable 
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Table G-12. Facilities within the LDW drainage basin listed in EPA’s Toxic Chemical Release Inventory System 
(TRIS) 

SITE NAME STREET ADDRESS LISTED ON ANOTHER DATABASE? 
INFORMATION ON 

CONTAMINANT RELEASE? 
Ace Galvanizing Inc. 429 S 96th Street CSCSL, Brownfields nr 

Art Brass Plating Inc. Seattle 5516 3rd Avenue S CSCSL nr 

Ash Grove Cement Co 3801 E Marginal Way S no nr 

Boeing North Boeing Field 7500 E Marginal Way LUST nr 

Boeing Plant 2 7755 E Marginal Way S CSCSL nr 

Duwamish Shipyard Inc. 5658 W Marginal Way SW CSCSL, NPDES, LUST nr 

Formula Corporation 7901 2nd Avenue S no nr 

Glacier Northwest Inc. East Marginal Way 5975 E Marginal Way S  LUST, NPDES nr 

Jorgensen Forge Corp. 8531 E Marginal Way S CSCSL nr 

Kelly Moore Preservative Paint Co 6101 Airport Way S CSCSL, Brownfields nr 

Lafarge North America 5400 W Marginal Way SW LUST, NPDES nr 

Modine Aftermarket Holdings Inc. 115 S Dawson Street no nr 

Non-Ferrous Metals Inc. 230 S Chicago Street no nr 

Nucor Steel Seattle Inc. 2424 SW Andover Street CSCSL, NPDES nr 

Puget Sound Coatings Machinists Inc. 9220 8th Avenue S no nr 

Saint Gobain Containers LLC 5801 East Marginal Way S LUSTa nr 

Transpro / Seattle 7951 2nd Avenue S no nr 

TRIM Systems 701 S Orchard Street no nr 

VIOX Corporation 6701 6th Avenue S no nr 

Source: EDR (2006b)  
a LUST listing at this address is under a different business name (Incon Packaging). 
CSCSL – Confirmed and Suspected Contaminated Sites List 
EPA – Environmental Protection Agency 
LDW – Lower Duwamish Waterway  

LUST – leaking underground storage tank  
NPDES – National Pollutant Discharge Elimination 

System 

nr – not reported 
TRIS – Toxics Release Inventory 
System 
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Table G-13. Facilities near the LDW registered with the Puget Sound Clean Air Agency (PSCAA) for air emissions  
PSCAA 
ID NO. SITE NAME STREET ADDRESS CITY 

ZIP 
CODEa 

NAICS 
CODE FACILITY DESCRIPTION 

12068 AB Fab Welding 4725 W Marginal Way SW Seattle 98106 332323 ornamental and architectural metal work 
manufacturing 

11695 Ace Galvanizing Inc. 429 S 96th Street Seattle 98108 332812 
metal coating, engraving (except jewelry 
and silverware), and allied services to 
manufacturers 

10436 Aero-Lac Inc. 420 S 96th Street Space 
#11 Seattle 98108 321918 other millwork (including flooring) 

18139 Airgas-Nor Pac, Inc. 7700 14th Avenue S Seattle 98108 325120 industrial gas manufacturing 

25066G Alamo/National Car Rental 2006 South 146th Street SeaTac 98168 532112 passenger car leasing 

10642G Albertsons Express #473 12725 1st Avenue S Burien 98168 445299 all other specialty food stores 

17168 Alki Auto Body Inc. 5958 Corson Avenue S Seattle 98108 811121 automotive body, paint, and interior repair 
and maintenance 

10071 Allied Body Works Inc. 625 S 96th Street Seattle 98108 811121 automotive body, paint, and interior repair 
and maintenance 

12155 Alpine Auto Sales & Service 6722 Fox Avenue S Seattle 98108 811121 automotive body, paint, and interior repair 
and maintenance 

24140 Aluminum & Bronze Fabricators Inc. 6301 W Marginal Way SW Seattle 98106 332312 fabricated structural metal manufacturing 

10779 American Bathtub Refinishers 1412 S Henderson Seattle 98108 332998 enameled iron and metal sanitary ware 
manufacturing 

12133 American Collision & Refinish 14223 1st Avenue S Seattle 98168 811121 automotive body, paint, and interior repair 
and maintenance 

25072G ARCO #04090 2200 4th Avenue S Seattle 98134 447110 gasoline stations with convenience stores 

10371G ARCO AM/PM, Delridge 7301 Delridge Way SW Seattle 98106 447110 gasoline stations with convenience stores 

18892G Armbco Inc. Phoenix Oil Co Inc. 2535 Airport Way S Seattle 98134 447190 other gasoline stations 

20086 Art Brass Plating Inc. 5516 3rd Avenue S Seattle 98108 332813 electroplating, plating, polishing, 
anodizing, and coloring 

12061 Art Brass Plating Inc. 1705 S 93rd Street, F-18 Seattle 98108 332813 electroplating, plating, polishing, 
anodizing, and coloring 
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PSCAA 
ID NO. SITE NAME STREET ADDRESS CITY 

ZIP 
CODEa 

NAICS 
CODE FACILITY DESCRIPTION 

11585 Asahipen America Inc., Aspen Paints 1128 SW Spokane Street Seattle 98134 325510 paint and coating manufacturing 

11339 Ash Grove Cement Co, E Marginal 3801 E Marginal Way S Seattle 98134 327310 cement manufacturing 

13166G Associated Grocers Incorporated 3301 S Norfolk Seattle 98134 424490 other grocery and related products 
merchant wholesalers 

18283 Automated Equipment Co 10847 E Marginal Wy S Seattle 98168 444190 other building material dealers 

25805G Aviation Fuel Storage Co & Card 
Lock 1495 Hardy Street Seattle 98108 424710 petroleum bulk stations and terminals 

17205 Bill's Auto Repair 1607 SW 100th Street Seattle 98106 811121 automotive body, paint, and interior repair 
and maintenance 

10255 Blaser Die Casting Co 5700 3rd Avenue S Seattle 98108 331528 other nonferrous foundries (except die-
casting) 

12038 BMP Inc. 1922 Airport Way S Seattle 98134 238320 painting and wall covering contractors 

28803 Boeing Commercial Airplane Group 
Thompson 8621 E Marginal Way S Tukwila 98108 336411 aircraft manufacturing 

21147 Boeing Commercial Airplane NBF 
Plant 2 7700 E Marginal Way S Seattle 98108 336411 aircraft manufacturing 

17767 Boeing Commercial Airplane SDC 2201 S 142nd Street Seatac 98168 493110 general warehousing and storage 

18385 Boeing Company, EMF 7355 Perimeter Rd S Seattle 98108 336413 other aircraft parts and auxiliary equipment 
manufacturing 

13119 Boeing Developmental Center 9725 E Marginal Way S Tukwila 98108 336413 other aircraft parts and auxiliary equipment 
manufacturing 

16004 BP West Coast Products, Seattle 
Terminal 1652 SW Lander Street Seattle 98134 424710 petroleum bulk stations and terminals 

11195 BPB Gypsum Inc., Washington 5931 E Marginal Wy S Seattle 98134 327420 gypsum product manufacturing 

12066 Bratch's Autobody & Repair 645 S Massachusetts Seattle 98134 811121 automotive body, paint, and interior repair 
and maintenance 

28419 Buffalo Industries, Inc. 99 S Spokane Street Seattle 98134 812332 industrial launderers 

17854 Burhans Sharpe Co 1541 S 92nd Pl Suite A Seattle 98108 333120 construction machinery manufacturing 

13042G Burien 76 12660 1st Avenue S Seattle 98168 447110 gasoline stations with convenience stores 
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18160 Byrne Specialty Gases 601 S Andover Street Seattle 98108 325120 industrial gas manufacturing 

21007 Cadman Inc., Lehigh NW Cement 5225 E Marginal Way S Seattle 98134 327320 ready-mix concrete manufacturing 

10613 Cafe Fonte dba Fonte Coffee Roaster 5412 6th Avenue S Seattle 98108 311920 coffee and tea manufacturing 

11019 Caffe' D'Arte, Uno Espresso Inc. 719 S Myrtle Street Seattle 98108 311920 coffee and tea manufacturing 

21149 Caffe Umbria Inc. 6020 Airport Way S Seattle 98108 311920 coffee and tea manufacturing 

10385 Capital Industries Inc. 5801 3rd Avenue S Seattle 98108 332999 all other miscellaneous fabricated metal 
product manufacturing 

20417 Cascade Machinery & Electric Inc. 4600 E Marginal Wy S Seattle 98134 423610 
electrical apparatus and equipment, wiring 
supplies, and related equipment merchant 
wholesalers 

10232G Charlie's Jumbo Deli 14805 Interurban Avenue S Tukwila 98168 447110 gasoline stations with convenience stores 

12112 Checker Collision Center 11022 E Marginal Way S Tukwila 98168 811121 automotive body, paint, and interior repair 
and maintenance 

13182 Chemithon Corp. 5430 W Marginal Way SW Seattle 98106 325611 soap and other detergent manufacturing 

18147G Chevron #90636 5940 E Marginal Wy S Seattle 98134 447110 gasoline stations with convenience stores 

28978 Chevron Environmental Management 
Company 1121 South Bailey Street Seattle 98108 447110 gasoline stations with convenience stores 

10246G Chevron, Boeing Field 10805 E Marginal Way S Tukwila 98168 447110 gasoline stations with convenience stores 

10289G Chevron, Boulevard Park 805 S 112th Street Seattle 98168 447110 gasoline stations with convenience stores 

21146G Cigarette Depot 9001 Delridge Way SW Seattle 98106 447110 gasoline stations with convenience stores 

28944 Conoco Phillips Company 12805 1st Avenue S Burien 98168 541330 engineering services 

10438 Container Care International Inc. 1 S Idaho Seattle 98134 238320 painting and wall covering contractors 

21353 Costco Wholesale 4401 4th Avenue So Seattle 98134 452910 warehouse clubs and supercenters 

25001 Country Classic Inc. 420 S 96th Street, # 26 Seattle 98108 339950 sign manufacturing 

28878 CRJ Construction Co 9587 8th Avenue S Seattle 98108 337110 wood kitchen cabinet and countertop 
manufacturing 

10872 Cunningham Manufacturing Co 318 S Webster Street Seattle 98108 333995 fluid power cylinder and actuator 
manufacturing 
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13248G Custom Roofing Inc. 8001 5th Avenue S Seattle 98108 812930 parking lots and garages 

13277G D&A Exxon 9857 17th Avenue SW Seattle 98106 447110 gasoline stations with convenience stores 

28365 Delta Marine Industries Inc. 1608 S 96th Street Seattle 98108 336612 boat building 

28894 Design Direct Sound II LLC 527 S Monroe Street Seattle 98108 334310 audio and video equipment manufacturing 

29074 Diamond Painting 1818 S 93rd Seattle 98108 811121 automotive body, paint, and interior repair 
and maintenance 

29076 Diamond Painting 1601 S 92nd Place, Bldg B Seattle 98108 811121 automotive body, paint, and interior repair 
and maintenance 

28884 DK Auto LLC / Seatown Autoworks 720 S 96th Seattle 98108 811121 automotive body, paint, and interior repair 
and maintenance 

13174G Department of Transportation Signals 
Branch 

3700 9th Avenue S (Under 
I-5) Seattle 98134 811310 

commercial and industrial machinery and 
equipment (except automotive and 
electronic) repair and maintenance 

10654 Duwamish Shipyard Inc. 5658 W Marginal Way SW Seattle 98106 336611 ship building and repairing 

28959 Ecolights Northwest, LLC 1915 S Corgiat Dr Seattle 98108 423930 recyclable material merchant wholesalers 

17794 Emerald City Disposal, NW Waste Ind 54 S Dawson Street Seattle 98134 484110 general freight trucking, local 

28407 Emerald Recycling Inc. 1500 Airport Way S Seattle 98134 562920 materials recovery facilities 

10298G Eternity Parks, Inc. 7800 Detroit Avenue SW Seattle 98106 447110 gasoline stations with convenience stores 

24085 Fabriform Plastics Inc. 3300 Airport Way S Seattle 98134 326130 laminated plastics plate, sheet (except 
packaging), and shape manufacturing 

10789 Farwest Paint Mfg Co Inc. 4522 S 133rd Street Tukwila 98168 325510 paint and coating manufacturing 

17127 Flamespray Northwest 250 S Chicago Street Seattle 98108 332812 
metal coating, engraving (except jewelry 
and silverware), and allied services to 
manufacturers 

16320 Fox Avenue Building LLC 6900 Fox Avenue S Seattle 98108 424690 other chemical and allied products 
merchant wholesalers 

10345G Friendly Fuels 14620 Pacific Hwy S Tukwila 98168 447190 other gasoline stations 

13270G Gary Merlino Construction Co 9125 10th Avenue S Seattle 98108 812930 parking lots and garages 
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13257G Gateway USA dba Clay Lacy Aviation 8285 Perimeter Rd S Seattle 98108 488190 other support activities for air 
transportation 

21163 George Heiser Body Inc. 11210 Tukwila Int'l Blvd Tukwila 98168 811121 automotive body, paint, and interior repair 
and maintenance 

10913 Glacier Northwest Inc., E Marginal 5975 E Marginal Way S Seattle 98134 327320 ready-mix concrete manufacturing 

11872 Glacier Northwest Inc., W Marginal 5900 W Marginal Way SW Seattle 98106 423320 brick, stone, and related construction 
material merchant wholesalers 

21133 Graphic Display 6545 5th Avenue S Seattle  98108  339950 sign manufacturing 

10817 Graphic Systems Inc. 4493 S 134th Pl Tukwila 98168 323113 commercial screen printing 

10220G Gray Line Of Seattle Maintenance 
Facility 4500 W Marginal Way SW Seattle 98106 447190 other gasoline stations 

17311 Hammer Auto Rebuild 1209 S Bailey Street Seattle 98108 811121 automotive body, paint, and interior repair 
and maintenance 

10926 Heartwood Inc. 1414 S Director Street Seattle 98108 337127 institutional furniture manufacturing 

13045G Hertz Equipment Rental Corp. 12900 48th Avenue S Seattle 98168 447190 other gasoline stations 

28471 Highline Community Hospital 
Specialty Center 12844 Military Rd S Tukwila 98168 622110 general medical and surgical hospitals 

21342 Highrise Cabinets Inc. 2755 Airport Way S Seattle 98134 337110 wood kitchen cabinet and countertop 
manufacturing 

28911 Husky Trucks LLC 11222 East Marginal Way S Tukwila 98168 811121 automotive body, paint, and interior repair 
and maintenance 

21300 Icon Materials Inc. #2604 1115 S 96th Street Seattle 98108 324121 asphalt paving mixture and block 
manufacturing 

18101 Industrial Automation Inc. 1421 S 93rd Street Seattle 98108 333514 special die and tool, die set, jig, and fixture 
manufacturing 

11683 Industrial Container Services - WA, 
LLC 7152 1st Avenue S Seattle 98108 811310 

commercial and industrial machinery and 
equipment (except automotive and 
electronic) repair and maintenance 
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10254 Ingersoll-Rand M H P 2724 6th Avenue S Seattle 98134 333923 overhead traveling crane, hoist, and 
monorail system manufacturing 

12152 Interior Environments Inc. 5035 1st Avenue S Seattle 98134 321918 other millwork (including flooring) 

16252 Irish Foundry 45 S Spokane Seattle 98134 331525 copper foundries (except die-casting) 

11124 Jack J A & Sons Inc. 5427 Ohio Avenue S Seattle 98134 212312 crushed and broken limestone mining and 
quarrying 

13209G Jackpot #247 5235 Delridge Way Seattle 98106 447110 gasoline stations with convenience stores 

24957 Jonathan Paul's Inc. 60 S Lucille Seattle 98134 337122 non-upholstered wood household furniture 
manufacturing 

13460 Jorgensen Forge Corp. 8531 E Marginal Way S Seattle 98108 332111 iron and steel forging 

11948 Kelly-Moore Paints 5400 Airport Way S Seattle 98108 325510 paint and coating manufacturing 

16002 Kinder Morgan Liquids Terminal, LLC 2720 13th Avenue SW Seattle 98134 493110 general warehousing and storage 

28402 King County Department of 
Transportation Metro Transit Division 

11911/12100/12200 E 
Marginal Way S Seattle 98168 488490 other support activities for road 

transportation 

28502 
King County Department of 
Transportation/Metro Transit, Airport 
Way 

1555 Airport Way S Seattle 98134 488490 other support activities for road 
transportation 

21407 King County International Airport 7277 Perimeter Rd S Seattle 98108 481112 scheduled freight air transportation 

10844 King County Natural Resources 
Wastewater Treatment 60 S Spokane Street Seattle 98134 221320 sewage treatment facilities 

13132G King County Metro Transit Power Dist 
Headquarters 2255 4th Avenue S Seattle 98134 488490 other support activities for road 

transportation 

11237 King Electrical Mfg Co 9131 10th Avenue S Seattle 98108 335211 electric housewares and household fan 
manufacturing 

10812 KJM Electric Co 1048 6th Avenue S Seattle 98134 811211 consumer electronics repair and 
maintenance 

10829 L&R Services 4712 S 134th Place Tukwila 98168 811121 automotive body, paint, and interior repair 
and maintenance 

14046 Lafarge North America Inc. 5400 W Marginal Way SW Seattle 98106 327310 cement manufacturing 
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22474 Lee's One Hour Martinizing 14450 34th Avenue S Tukwila 98168 812320 dry cleaning and laundry services (except 
coin-operated) 

16135 Lehigh Northwest Cement Co 3423 Klickitat Avenue SW Seattle 98134 327310 cement manufacturing 

15345 Liquid Reflections 30 S Horton Seattle 98134 811121 automotive body, paint, and interior repair 
and maintenance 

15019 Longview Fibre Co 5901 E Marginal Way S Seattle 98134 322211 corrugated and solid fiber box 
manufacturing 

17445 Maaco Auto Paint, Run & Gun Inc. 13646 1st Avenue S Burien 98168 811121 automotive body, paint, and interior repair 
and maintenance 

11378 Machinists Inc. 751 S Michigan Street Seattle 98108 332710 machine shops 

11575 Magnetic & Penetrant 
Services/MAPSCO 8135 1st Avenue S Seattle 98108 332813 electroplating, plating, polishing, 

anodizing, and coloring 

17365 Malo's Autobody 9827 17th Avenue SW Seattle 98106 811121 automotive body, paint, and interior repair 
and maintenance 

18479G Marginal Way ARCO 7200 E Marginal Way S Seattle 98108 447110 gasoline stations with convenience stores 

12177 Meltec Inc. Div of Young Corp. 3444 13th Avenue SW Seattle 98134 331513 steel foundries (except investment) 

18074 Messenger Signs Inc. 37 S Hudson Seattle 98134 321918 other millwork (including flooring) 

28031G MKT Southpark 9525 14th Avenue S Des 
Moines 98108 447190 other gasoline stations 

21257 Moeller Design & Development Inc. 620 S Industrial Way Seattle 98108 541710 research and development in the physical, 
engineering, and life sciences 

24167 Nemco Electric Co 207 S Horton Seattle 98134 335121 residential electric lighting fixture 
manufacturing 

21230 Neon Sign Systems 6606 Ursula Place South Seattle 98108 339950 sign manufacturing 

24996 New Finishes, Inc. 4235 W Marginal Way SW Seattle 98106 337124 metal household furniture manufacturing 

10049 Nitze-Stagen 2401 Utah Avenue S Seattle 98134 531120 lessors of nonresidential buildings (except 
miniwarehouses) 
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18428 Non Ferrous Metals 230 S Chicago Street Seattle 98108 331492 
secondary smelting, refining, and alloying 
of nonferrous metal (except copper and 
aluminum) 

28896 North Star Casteel 3401 Colorado Avenue S Seattle 98134 331513 steel foundries (except investment) 

12334 North Star Casteel Products Inc. 820 S Bradford Street Seattle 98108 331513 steel foundries (except investment) 

11659 Northwest Castings 3411 1st Avenue S Seattle 98134 331512 steel investment foundries 

11960 Nortrak North America Inc. 3422 1st Avenue S Seattle 98134 336510 railroad rolling stock manufacturing 

22360 Nu Tone Cleaners 9654 17th Avenue SW Seattle 98106 812320 drycleaning and laundry services (except 
coin-operated) 

10281 Nucor Steel Seattle Inc. 2424 SW Andover Street Seattle 98106 331111 iron and steel mills 

18140 NW Building Tech Inc. 215 S Austin Seattle 98108 321999 all other miscellaneous wood product 
manufacturing 

10563G Oasis 76 11249 1st Avenue S Seattle 98168 447190 other gasoline stations 

28901 Obayashi Corp. Construction site at Beacon 
Avenue & McClennan Seattle 98134 327320 ready-mix concrete manufacturing 

28926 Obayashi Corporation Construction Site @ 
Stevens & Airport Way Seattle 98134 327320 ready-mix concrete manufacturing 

10008 Oberto Sausage Co 2005 Airport Way S Seattle 98134 311612 meat processed from carcasses 

17387 Ochsner Auto Body 309 S Cloverdale Street 
Bldg C-30 Seattle 98108 811121 automotive body, paint, and interior repair 

and maintenance 

11747 Olympic Foundry Inc. 5200 Airport Wy S Seattle 98108 332812 
metal coating, engraving (except jewelry 
and silverware), and allied services to 
manufacturers 

17825 Olympic Medical Corp. 5900 1st Avenue S Seattle 98108 339112 surgical and medical instrument 
manufacturing 

18166 Olympic Pipe Line Co, BP Pipelines 
Co 2444-52 13th Avenue SW Seattle 98134 486910 pipeline transportation of refined petroleum 

products 

18300 Pac Auto Sales Inc. 12471 Pacific Hwy S Tukwila 98168 811121 automotive body, paint, and interior repair 
and maintenance 
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10917 Pacific American Commercial Co 7400 2nd Avenue S Seattle 98108 332812 
metal coating, engraving (except jewelry 
and silverware), and allied services to 
manufacturers 

20765 Pacific Iron and Metal Co 2230 4th Avenue S Seattle 98134 423930 recyclable material merchant wholesalers 

18429 Pacific Rendering Co Inc. 4034 W Marginal Way SW Seattle 98106 311613 rendering and meat byproduct processing 

13293G Penske Truck Leasing Co LP 12840 48th Avenue S Tukwila 98168 532120 truck, utility trailer, and rv (recreational 
vehicle) rental and leasing 

21325 Performance Automotive Refinish 9255 16th Avenue SW Seattle 98106 811121 automotive body, paint, and interior repair 
and maintenance 

22002 Personality Cleaners 13634 1st Avenue S Burien 98168 812320 drycleaning and laundry services (except 
coin-operated) 

10634G Petrocard Systems 1617 SW Lander Street Seattle  98134  447190 other gasoline stations 

25121G Petrocard Systems 3215 4th Avenue S Seattle 98134 447110 gasoline stations with convenience stores 

10342G Petrocard Systems 9014 14th Avenue S Seattle 98108 447190 other gasoline stations 

18325G Petrocard Systems 13435 Interurban Avenue S Tukwila 98168 447110 gasoline stations with convenience stores 

17007 Phelps Tire Co 3922 7th Avenue S Seattle 98134 326212 tire retreading 

17397 Phil's Finishing Touch 7401 8th Avenue S Seattle 98108 811121 automotive body, paint, and interior repair 
and maintenance 

17691 Pioneer Industries 7000 Highland Park Way 
SW Seattle 98106 332322 sheet metal work manufacturing 

29104 Planetary Fuels LLC 7800 Detroit Avenue SW Seattle 98106 325199 all other basic organic chemical 
manufacturing 

16333 Poppleton Electric & Machinery Co 969 S Nebraska Street Seattle 98108 238210 electrical contractors 

28993 Premier Autobody Specialist 6411 S 143rd Street Tukwila 98168 811121 automotive body, paint, and interior repair 
and maintenance 

11860 Puget Sound Coatings Machinists 
DSR 9220 8th Avenue S Seattle 98108 332812 

metal coating, engraving (except jewelry 
and silverware), and allied services to 
manufacturers 
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10362G Rainier Valero 7301 Rainier Avenue S Seattle 98134 447190 other gasoline stations 

28482 Rasmussen Wire Rope & Rigging Co 
Inc. 8727 5th Avenue S Seattle 98108 332618 other fabricated wire product 

manufacturing 

21231 Regency Cleaners 8506 14th Avenue S Seattle 98108 812320 drycleaning and laundry services (except 
coin-operated) 

10153G Rental Service Corp., RSC 5421 1st Avenue S Seattle 98108 332312 fabricated structural metal manufacturing 

10029 Repair Technology Inc. 400 S 96th Street Seattle 98108 811310 
commercial and industrial machinery and 
equipment (except automotive and 
electronic) repair and maintenance 

10578G Riveretz's Auto Care 6185 4th Avenue S Seattle 98108 447190 other gasoline stations 

18631G Rock Enterprises 7132 Delridge Way SW Seattle 98106 447190 other gasoline stations 

16302 S F McKinnon Co Inc. 6520 5th Avenue S Seattle 98108 321918 other millwork (including flooring) 

11656 Saint-Gobain Containers Inc. 5801 E Marginal Way S Seattle 98134 327213 glass container manufacturing 

12166 Scougal Rubber Corp. 6239 Corson Avenue S Seattle 98108 326299 all other rubber product manufacturing 

11934 Seaboard Cabinet Co Inc. 1020 Airport Way S Seattle 98134 337110 wood kitchen cabinet and countertop 
manufacturing 

10687 Seacast Inc. 207 S Bennett Street Seattle 98108 331512 steel investment foundries 

15144 Seattle Barrell & Cooperage 4716 Airport Way S Seattle 98108 332439 other metal container manufacturing 

28470 Seattle City Light 3613 4th Avenue S Seattle 98134 335999 all other miscellaneous electrical 
equipment and component manufacturing 

10778G Seattle ESD, Kent Station 1030 7th Avenue S Seattle 98134 424710 petroleum bulk stations and terminals 

13688 Seattle Industrial Motor & Machine Co 
(Simmco) 10831 E Marginal Way S Tukwila 98168 335312 motor and generator manufacturing 

17104 Seattle Iron & Metals Corp. 601 S Myrtle Street Seattle 98108 423930 recyclable material merchant wholesalers 

10576G Seattle Parks & Recreation Dept, 
South Dist 1600 S Dakota Street Seattle 98108 447190 other gasoline stations 

21262 Seattle Parks & Recreation 4201 West Marginal Way 
SW Seattle 98106 924120 administration of conservation programs 
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13157G Seattle Police Dept, South Precinct 3001 S Myrtle Street Seattle 98108 811198 all other automotive repair and 
maintenance 

21147G Seattle Police Dept, SW Precinct 2300 SW Webster Street Seattle 98106 447110 gasoline stations with convenience stores 

10500 Seattle Port Marine Maintenance 
Shop 25 S Horton Seattle 98134 488310 port and harbor operations 

18361 Seattle, City of, Fleet Services, 
Vehicle Maintenance 805 S Charles Street Seattle 98134 811121 automotive body, paint, and interior repair 

and maintenance 

13133G Shell #01-284 12807 Des Moines 
Memorial Dr S Seattle 98168 447110 gasoline stations with convenience stores 

18765G Shell #120598 13138 Interurban Avenue S Tukwila 98168 447190 other gasoline stations 

25133G Shell #120993 2461 4th Avenue S Seattle 98134 447110 gasoline stations with convenience stores 

18137G Shell #121350 511 S Dearborn Seattle 98134 447110 gasoline stations with convenience stores 

25701G Shell #121430 600 S Michigan Street Seattle 98108 447110 gasoline stations with convenience stores 

18306G Shell #121450 6200 Corson Avenue S Seattle 98108 447110 gasoline stations with convenience stores 

16003 Shell Oil Products Seattle Terminal 
ID#16003 2555 13th Avenue SW Seattle 98134 424710 petroleum bulk stations and terminals 

10316G Shell, Cottage Grove 5445 Delridge Way SW Seattle 98106 447190 other gasoline stations 

10571 Sherwin-Williams Co, The 9530 10th Avenue South Seattle 98108 424950 paint, varnish, and supplies merchant 
wholesalers 

28915 Show Quality Metal Finishing 1115 S Elizabeth Street Seattle 98108 332813 electroplating, plating, polishing, 
anodizing, and coloring 

25127G Shultz Distributing 465 S Holgate Street Seattle 98134 447190 other gasoline stations 

10259G Shultz Distributing Inc. 6760 W Marginal Way SW Seattle 98106 424710 petroleum bulk stations and terminals 

15193 Skyline Electric Mfg Co Inc. 3619 7th Avenue S Seattle 98134 335313 switchgear and switchboard apparatus 
manufacturing 

24988 Sleepless Coffee Corp. 420 S 96th Street, #6 Seattle 98108 311920 coffee and tea manufacturing 

28569 South Seattle Community College 6000 16th Avenue SW Seattle 98106 611519 other technical and trade schools 
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25355G Southpark 76 8819 14th Avenue S Seattle 98108 447190 other gasoline stations 

17434 Southtowne Auto Rebuild 14864 Tukwila - 
International Blvd S Tukwila 98168 811121 automotive body, paint, and interior repair 

and maintenance 

22449 Spic N' Span Cleaners #1 652 S Dearborn Street Seattle 98134 812320 drycleaning and laundry services (except 
coin-operated) 

18232 Starbucks Coffee Co, Seattle Pilot 
Plant 

2401 & 2245 Utah Avenue 
S Seattle 98134 311920 coffee and tea manufacturing 

14093 Stoneway Concrete, E Marginal, G 
Merlino 3803 E Marginal Way S Seattle 98134 327320 ready-mix concrete manufacturing 

21315 Sun Auto Unibody 9812 14th Avenue SW Seattle 98106 811121 automotive body, paint, and interior repair 
and maintenance 

10397 System Seven Repair 10831 Pacific Hwy S Tukwila 98168 811121 automotive body, paint, and interior repair 
and maintenance 

17303 T & H Autobody 10832 Myers Way S Seattle 98168 811121 automotive body, paint, and interior repair 
and maintenance 

10522 Terex Utilities West 9426 8th Avenue S Seattle 98108 333924 industrial truck, tractor, trailer, and stacker 
machinery manufacturing 

13201G Texaco, Mc Food Store 4800 Beacon Avenue S Seattle 98108 447110 gasoline stations with convenience stores 

12530 Tierney Electrical Mfg Co Inc. 7901 7th Avenue S Seattle 98108 335311 power, distribution, and specialty 
transformer manufacturing 

12539 Todd Pacific Shipyards Corp. 1801 16th Avenue SW Seattle 98134 336611 ship building and repairing 

10555G Top Hat Mini Mart 10723 1st Avenue S Seattle 98168 447190 other gasoline stations 

29050 Trade-Marx Signs 818 S Dakota Seattle 98108 339950 sign manufacturing 

14002 Trim Systems 701 S Orchard Street Seattle 98108 326199 all other plastics product manufacturing 

10781G Tukwila 76 #2611064 13310 Interurban Avenue Tukwila 98168 447110 gasoline stations with convenience stores 

18096 Tully's Coffee Corp. 3100 Airport Way S Seattle 98134 311920 coffee and tea manufacturing 

12608 United Iron Works Inc. 7421 5th Avenue S Seattle 98108 332312 fabricated structural metal manufacturing 

13193G United Parcel Service 4455 7th Avenue S Seattle 98108 492210 local messengers and local delivery 
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11285 United States Bakery, Franz Northern 
Div of U S Baking Inc. - 6th Avenue 2901 6th Avenue S Seattle 98134 311812 commercial bakeries 

12105 Univar USA Inc. 4000 1st Avenue S Seattle 98134 562910 remediation services 

18687G Unocal 6230 Rainier Avenue S Seattle 98108 447110 gasoline stations with convenience stores 

10541 US Postal Service, 4th Avenue 
Garage 2460 4th Avenue S Seattle 98134 491110 postal service 

21322 US VA Puget Sound Health Care 
System 1660 S Columbian Way Seattle 98108 622110 general medical and surgical hospitals 

21347 Utility, Inc. 3931 1st Avenue S Seattle 98134 321999 all other miscellaneous wood product 
manufacturing 

10139 VIOX Corp. 6701 6th Avenue S Seattle 98108 339999 all other miscellaneous manufacturing 

10390 Washington State Air National Guard, 
Seattle 6736 Ellis Avenue S Seattle 98108 928110 national security 

28572 Washington State Department of 
Transportation Corson Avenue 6431 Corson Avenue S Seattle 98108 926120 regulation and administration of 

transportation programs 

11931 WESTEC Industries 8101 7th Avenue S Seattle 98108 332312 fabricated structural metal manufacturing 

18427 Western WA Painters Adv Training 
Inst 6770 E Marginal Way S Seattle 98108 611513 apprenticeship training 

18749G White Center Mini Mart 1505 SW Roxbury Street Seattle 98106 447110 gasoline stations with convenience stores 

11731 Williams, O B Co 1939 1st Avenue S Seattle 98134 321918 other millwork (including flooring) 

15120 Young Corp. 3231 Utah Avenue S Seattle 98134 332999 all other miscellaneous fabricated metal 
product manufacturing 

18123G 76 #03153 14807 1st Avenue S Burien 98168 447190 other gasoline stations 

18637G 76 #2603154 #30116 Paras Inc. 14415 Pacific Hwy S Tukwila 98168 447190 other gasoline stations 

19601G 76, Michigan Street Gas and Wash 551 S Michigan Street Seattle 98108 447110 gasoline stations with convenience stores 

13064G 7-Eleven #22866 14207 Pacific Hwy S Seattle 98168 447110 gasoline stations with convenience stores 
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PSCAA 
ID NO. SITE NAME STREET ADDRESS CITY 

ZIP 
CODEa 

NAICS 
CODE FACILITY DESCRIPTION 

13029G 7-Eleven #23931 11657 Des Moines Way S Seattle 98168 447110 gasoline stations with convenience stores 

Source: Puget Sound Clean Air Agency (Nehen 2007) 
a PSCAA data is categorized by zip code. Zip codes 98106, 98108, 98134, and 98168 include the LDW drainage basin as well as some land area outside the 

LDW drainage basin. 
LDW – Lower Duwamish Waterway 
NAICS – North American Industry Classification System 
PSCAA – Puget Sound Clean Air Agency 
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Table G-14. Spills within the LDW drainage basin reported to Ecology’s Spill Prevention, Preparedness, and 
Response Division 

SITE NAME STREET ADDRESS FACILITY ID 

DATE 
REPORT 

RECEIVED 
MATERIAL 

DESCRIPTION QUANTITY UNIT MEDIA AFFECTED 
110 Auto Supply 720 S Orchard 528566 08/20/02 motor oil nr nr paved roadway 

76 Gas Station 2415 Beacon Avenue S 543705 09/23/04 gasoline 2 gallon paved roadway 

AAA Used Tires & Wheels 9004 14th Avenue S 530757 12/11/02 nr 1 gallon surface water–fresh 

Ace Radiator 311 S Brandon Street 429791 07/10/98 chemical nr nr nr 

Airgas Norpac Seattle 7700 14th Avenue S 525690 04/10/02 nr 300 gallon industrial property 

Alaska Marine Lines 5600 W Marginal Way 507697 11/16/99 petroleum-oil 2 gallon surface water–fresh 

Alaska Marine Lines 6701 Fox Avenue S 524941 03/11/02 fuel oil 10 gallon surface water–fresh 

Arco #5218 7200 E Marginal Way S 426419 03/24/97 gasoline nr nr paved roadway 

Ash Grove Cement West Inc. 3801 E Marginal Way S 

547886 05/03/05 hydraulic oil 1 quart surface water–fresh 

515425 01/12/01 dust nr nr air 

537438 11/19/03 diesel fuel 40 gallon surface water–fresh 

Aspen Paint America Inc. 1128 SW Spokane Street 515016 12/08/00 petroleum- oil 100 gallon soil 

Assoc. Petroleum Products 7303 8th Avenue S 548442 06/01/05 diesel fuel 12 gallon catch basin 

Associated Grocers 3301 S Norfolk 537245 11/05/03 nr nr nr catch basin 

Associated Petroleum Product 9650 Martin Luther King Way S 555593 06/05/06 lube oil 6 gallon storm drain pipe 

ATI 8201 Perimeter Road S 542451 07/27/04 jet fuel 15 gallon paved roadway 

Barge Lines 7400 8th Avenue S 513189 08/31/00 nr 1,800 gallon paved roadway 

Basin Oil 8661 Dallas Avenue S 

426134 02/18/97 waste/used oil 30 gallon surface water–fresh 

525740 04/12/02 nr nr nr nr 

425163 10/01/96 diesel fuel nr nr unpaved roadway 

Birmingham Steel Corp.  
(West Seattle) 2424 SW Andover Street 552499 12/28/05 hydraulic oil 1 gallon paved roadway 

Bloch Steel Industries 4580 Colorado Avenue S 526272 05/06/02 transformer oil 100 gallon soil 
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SITE NAME STREET ADDRESS FACILITY ID 

DATE 
REPORT 

RECEIVED 
MATERIAL 

DESCRIPTION QUANTITY UNIT MEDIA AFFECTED 
Boeing 9725 E Marginal Way S 532044 02/20/03 hydraulic oil 5 gallon soil 

Boeing 9725 E Marginal Way S (Bldg 9-
43 parking) 425687 12/20/96 hydraulic oil 1 quart paved roadway 

Boeing 10000 E Marginal Way S 427580 08/15/97 hydraulic oil 1 gallon paved roadway 

Boeing 7500 E Marginal Way 541509 06/16/04 chemical 3 gallon storm drain pipe 

Boeing Developmental Center 
Norfolk 9725 E Marginal Way 

505012 07/02/99 nr 200 gallon surface water–fresh 

531602 01/21/03 gasoline 10 gallon catch basin 

549828 08/08/05 chemical 10,000 gallon surface water–fresh 

Boeing Field Chevron 10805 Pacific Hwy S 543495 09/15/04 diesel fuel nr nr paved roadway 

Boeing Military Aircraft (DC) 9725 E Marginal Way S 
513974 10/07/00 nr 13,000 gallon surface water–fresh 

522837 12/07/01 waste water 100 gallon surface water–fresh 

Boeing 211 South 102nd ST (leased office 
bldg) 517721 04/24/01 diesel fuel nr nr paved roadway 

Boyer Towing Company 7318 4th Avenue S 534954 07/11/03 diesel fuel 2 quart surface water- 
marine 

Cement Company 5900 W Marginal Way SW 514914 12/04/00 chemical 50 gallon soil 

Chevron 5940 E Marginal Way 538441 01/14/04 gasoline 7 gallon nr 

City of Seattle 2061 15th Avenue NW 507739 11/16/99 petroleum- oil 5 gallon surface water–fresh 

Coastal Transportation 3629 Duwamish Avenue S 532255 03/04/03 hydraulic oil 1 gallon catch basin 

Cold Storage Facility 206 SW Michigan Street 520432 08/14/01 chemical 1,500 pound air 

Construction 5209 E Marginal Way S 
519648 07/19/01 hydraulic oil 3 gallon surface water–fresh 

505374 07/21/99 hydraulic oil 5 gallon surface water–fresh 

Delta Marine 1608 S 96th (suspected source) 537549 11/25/03 diesel fuel 1 sheen surface water- 
marine 

Demolition Man 7200 8th Avenue S 527688 07/12/02 motor oil 8 feet soil 

Distribution Co (Pepsi Plant) 2300 26th Avenue S 511159 05/18/00 hydraulic oil 2 gallon nr 
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SITE NAME STREET ADDRESS FACILITY ID 

DATE 
REPORT 

RECEIVED 
MATERIAL 

DESCRIPTION QUANTITY UNIT MEDIA AFFECTED 
Executive Real Estate 511 SW 102nd 428681 02/07/98 debris/garbage nr nr nr 

Former Basin Oil Co Inc. 
Seattle 8661 Dallas Avenue S 424316 06/13/96 petroleum 200 gallon soil 

Formerly Double Duty 
Automotive/B & P Automotive 2524 S Jackson Street 531800 02/07/03 petroleum nr nr air 

Gas Station 2450 Beacon Avenue S 508930 01/27/00 gasoline 1 gallon nr 

Gas Station 7800 Detroit Avenue SW 512997 08/20/00 gasoline 5 gallon paved roadway 

Gas Station 7200 E Marginal Way S 521009 09/13/01 gasoline 5 gallon nr 

General Construction Co 3840 W Marginal Way SW 511358 05/31/00 petroleum- oil 1 gallon surface water–fresh 

General Construction Company 3838 W Marginal Way SW 541997 07/08/04 hydraulic oil 1 gallon surface water–fresh 

General Transport Co. 402 S Dawson 506414 09/06/99 diesel fuel 150 gallon nr 

Georgetown Shell 6200 Corson 546955 03/22/05 gasoline 1 nr paved roadway 

Glacier NW Inc. 5900 W Marginal Way SW 
554251 04/01/06 hydraulic oil 1 cup surface water–fresh 

542660 08/05/04 lube oil 12 ounce surface water–fresh 

Glacier NW 3838 W Marginal Way S 528982 09/11/02 nr 2,000 ton surface water–fresh 

Harrison Transportation 402 S Dawson Street 428902 03/06/98 chemical nr nr building/structure 

Hiawatha Trucking 10430 E Marginal Way 428590 01/25/98 diesel fuel nr nr paved roadway 

Holnam Inc., Ideal Division 5400 W Marginal Way SW 510653 05/01/00 diesel fuel 1 sheen surface water–fresh 

Homeowner 2410 S 137th Street 538773 02/02/04 diesel fuel 1 sheen surface water–fresh 

Hurlen Construction 700 S Riverside Dr 427785 09/18/97 fuel oil 10 gallon surface water–fresh 
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SITE NAME STREET ADDRESS FACILITY ID 

DATE 
REPORT 

RECEIVED 
MATERIAL 

DESCRIPTION QUANTITY UNIT MEDIA AFFECTED 

Island Tug & Barge 3546 West Marginal Way SW 

519895 07/30/01 diesel fuel 20 gallon surface water- 
marine 

548730 06/15/05 diesel fuel 2 gallon vessel 

537203 11/03/03 bilge water 1 gallon surface water–fresh 

516195 02/10/01 diesel fuel nr nr nr 

J Harper Contractors 8425 1st Avenue S 503369 03/30/99 nr nr nr surface water–fresh 

James Hardie Gypsum 5931 E Marginal Way S 527278 06/23/02 lube oil 1 cup surface water–fresh 

Jorgenson Forge 8531 E Marginal Way S 429633 06/19/98 petroleum nr nr surface water- 
marine 

KC Metro Transit S 112th/E Marginal Way S 553748 03/05/06 diesel fuel 75 gallon surface water–fresh 

Kenworth Truck Co/Paccar 8801 E Marginal Way S 
508909 01/26/00 diesel fuel 2200 gallon surface water–fresh 

503304 03/20/99 nr nr nr surface water- fresh 

KRS Marine 1641 S 92nd Pl 507987 12/01/99 hydraulic oil 2 gallon soil 

L& B Trucking 4123 2nd Avenue S 425527 11/26/96 diesel fuel nr nr surface water–fresh 

Leo Fix Transfer & Storage Co 
Inc. 4700 Denver Avenue S 

533902 05/23/03 diesel fuel 50 gallon paved roadway 

548550 06/04/05 chemical 2 gallon nr 

554815 04/24/06 antifreeze 1 gallon industrial property 

Linen Service 1414 S Concord Street 512275 07/18/00 chemical 40 gallon building/structure 

Machine Shop 636 S Riverside Dr 520282 08/14/01 petroleum- oil nr nr nr 

Manson Construction 6365 1st Avenue S 524366 02/13/02 diesel fuel 15 gallon surface water–
marine 

Marine Service 6700 W Marginal Way 513188 08/31/00 diesel fuel nr nr surface water–fresh 

Mason Construction Co 5209 E Marginal Way S 547570 04/20/05 petroleum- fuel 
oil 100 gallon surface water–fresh 

MCS Environmental 8604 Dallas Avenue S 553430 02/15/06 motor oil 3 quart surface water–fresh 

Meth Cook 9247 12th Avenue SW, (sidewalk 511232 05/24/00 chemical 2 container building/structure 
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SITE NAME STREET ADDRESS FACILITY ID 

DATE 
REPORT 

RECEIVED 
MATERIAL 

DESCRIPTION QUANTITY UNIT MEDIA AFFECTED 
in front) 

Metro Transit 1st/Spokane 543864 10/05/04 petroleum 6 gallon storm drain pipe 

Metro Transit Rainer Avenue S/S Walker Street 540689 05/10/04 hydraulic oil 2 gallon catch basin 

MYD Paint Distributing Co. 430 S 96th 556087 06/28/06 chemical 15 gallon paved roadway 

Neighbor 525 26th Avenue S 511309 05/26/00 pesticide nr nr soil 

NW Launder Center 2106 Rainier Avenue S 422814 12/29/95 chemical nr nr building/structure 

Olympic Tug & Barge 910 SW Spokane Street 

520428 08/17/01 petroleum- oil 1 sheen surface water–fresh 

547750 04/26/05 petroleum 1 sheen surface water–fresh 

547763 04/27/05 diesel fuel 1 sheen surface water–fresh 

555360 05/25/06 petroleum 1 sheen surface water–fresh 

Penski Truck Leasing 3443 1st Avenue S 528665 08/27/02 motor oil nr nr soil 

Port of Seattle 4140 E Marginal Way 523205 12/21/01 chemical nr nr nr 

Praxair 3623 E Marginal Way S 551213 10/12/05 hydraulic oil 1 Cup paved roadway 

Praxair 5300 Denver Avenue S 534695 07/01/03 hydraulic oil 5 gallon nr 

Print Shop 5628 Airport Way S 501595 12/18/98 chemical nr nr surface water–fresh 

Private Business 5910 Corson Avenue 514632 11/13/00 nr nr nr nr 

Railroad 4700 Denver Avenue S 422616 12/03/95 chemical 5 gallon building/structure 

Railroad 401 S Dawson (Union Pacific Rail 
Yard) 430361 09/21/98 chemical 40 gallon soil 

Ralph’s Concrete Pumping 
Vacant Lot 1517 Rainier Avenue 513808 10/02/00 petroleum nr nr surface water–fresh 

Rental Services Corp. 5421 1st Avenue S 548918 06/22/05 diesel fuel 50 gallon nr 

Resident 8132 9th Avenue SW 511765 06/21/00 chemical nr nr building/structure 

Ruan Leasing 3301 S Norfolk Street 535143 07/24/03 diesel fuel 50 gallon storm drain pipe 

Safeway 3520 6th Avenue S 553103 01/28/06 diesel fuel 3 gallon storm drain pipe 
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SITE NAME STREET ADDRESS FACILITY ID 

DATE 
REPORT 

RECEIVED 
MATERIAL 

DESCRIPTION QUANTITY UNIT MEDIA AFFECTED 
Seattle City Light 4820 18th Avenue SW 516346 02/26/01 transformer oil 30 gallon soil 

Seattle City Light 3613 4th Avenue S 551466 10/28/05 chlorinated oil 1 nr groundwater 

Seattle Housing Authority 4010 19th Avenue SW 429619 06/24/98 chemical nr nr surface water–fresh 

Seattle Iron & Metal 601 S Myrtle Street 510912 04/27/00 hydraulic oil 100 gallon soil 

Seattle Metro Transit 23rd Avenue S/S Jackson 525377 03/29/02 diesel fuel 50 gallon paved roadway 

Seattle Metro Transit 17th/Yesler 525375 03/29/02 diesel fuel nr nr soil 

Seattle S Transfer Station 8100 2nd Avenue S 

546888 03/17/05 hydraulic oil 35 gallon storm drain pipe 

547194 04/01/05 chemical nr nr nr 

548977 06/23/05 hydraulic oil 5 gallon paved roadway 

Seattle Water Dept. 3030 Airport Way S 425688 12/20/96 hydraulic oil 5 gallon paved roadway 

Seattle Yard 60 Diagonal S 527283 06/24/02 lube oil 75 gallon railroad track bed 

Silver Bay Logging 7760 8th Avenue S 
541962 07/07/04 nr 10 drum nr 

552235 12/08/05 diesel fuel 2 gallon surface water–fresh 

Stan Koch & Sons 3600 W Marginal Way 556429 07/17/06 diesel fuel 75 gallon paved roadway 

Texaco 632321455 600 S Michigan 525837 04/13/02 gasoline 10 gallon paved roadway 

Texaco Station #63-232-0400 6200 Corson Avenue S 514189 10/20/00 gasoline nr nr nr 

Transportation 6505 5th Pl S 518258 05/23/01 diesel fuel nr nr paved roadway 

Trucking 3429 Colorado Avenue S 501568 12/17/98 diesel fuel 50 gallon soil 

Trucking 9725 E Marginal Way S 504287 05/20/99 diesel fuel 50 gallon paved roadway 

Trucking Company 3200 W Marginal Way SW 510728 04/12/00 petroleum- oil 1 gallon surface water–fresh 

Trucking Company 200 SW Michigan Street 511158 05/18/00 gasoline 1 gallon nr 

Union Pacific RR 4700 Denver Avenue S 
554023 03/22/06 nr nr nr paved roadway 

551354 10/20/05 nr nr nr vehicle 

Union Pacific Railroad 402 S Dawson Street 509530 03/01/00 diesel fuel 4 gallon nr 
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SITE NAME STREET ADDRESS FACILITY ID 

DATE 
REPORT 

RECEIVED 
MATERIAL 

DESCRIPTION QUANTITY UNIT MEDIA AFFECTED 
528501 08/10/02 hydraulic oil 30 gallon paved roadway 

532391 03/11/03 diesel fuel 10 gallon soil 

547639 04/21/05 diesel fuel 3 gallon paved roadway 

522799 12/06/01 hydraulic oil 15 gallon soil 

532098 02/20/03 diesel fuel 30 gallon impermeable 
containment 

533408 04/29/03 hydraulic oil 60 gallon nr 

534400 06/16/03 diesel fuel 50 gallon railroad yard 

535808 08/23/03 nr nr nr soil 

Union Pacific Railroad River Street/E Marginal Way 546813 03/14/05 nr nr nr nr 

Union Pacific Railroad Diesel 
Shop 402 S Dawson Street 

550971 10/03/05 chlorinated oil 20 gallon paved roadway 

552309 12/14/05 hydraulic oil 2 gallon paved roadway 

United Parcel Service 7575 Perimeter Rd S 507991 11/18/99 hydraulic oil 20 gallon paved roadway 

Unknown 9520 10th Avenue S (Suite 150) 548731 06/15/05 chemical nr nr impermeable 
containment 

Unknown 1212 S Southern 545630 01/10/05 nr nr nr nr 

Unknown 11610 Des Moines Memorial 
Drive 546167 02/05/05 petroleum 1 nr storm drain pipe 

Unknown 1225 S Southern Street 548359 05/25/05 petroleum 1 sheen surface water–fresh 

Unknown 1421 S 93rd N Highline 547288 04/07/05 diesel fuel 80 gallon/min vehicle 

Unknown 10202 1st Avenue SW 429326 05/08/98 nr nr nr paved roadway 

Unknown 2925 S 112th Street 549431 07/19/05 petroleum 1 sheen surface water–fresh 

Unknown 7421 5th Avenue S 537131 10/29/03 nr 4 drum paved roadway 

Unknown 3443 W Marginal Way SW 551679 11/03/05 chemical 1 nr nr 

Unknown 107th/Beacon Avenue 526664 05/28/02 petroleum- oil 4 container paved roadway 
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SITE NAME STREET ADDRESS FACILITY ID 

DATE 
REPORT 

RECEIVED 
MATERIAL 

DESCRIPTION QUANTITY UNIT MEDIA AFFECTED 
Unknown 122 River Street 504483 06/02/99 diesel fuel 50 gallon surface water–fresh 

Unknown 10847 24th Avenue S (by 
Duwamish) 506181 08/25/99 chemical nr nr nr 

Unknown 16 S Michigan Street 516998 03/26/01 diesel fuel nr nr soil 

Unknown 9999 8th Avenue S 519194 06/26/01 chemical nr nr nr 

Unknown 1660 S Columbian Way 519886 07/21/01 waste/used oil 4 quart paved roadway 

Unknown S 112th/E Marginal Way 520371 08/02/01 chemical nr nr nr 

Unknown 10443 2nd Pl SW 
520236 08/10/01 chemical nr nr nr 

520950 09/06/01 chemical nr nr building/structure 

Unknown 4033 16th Avenue SW 521949 10/30/01 chemical 10 gallon nr 

Unknown 7th S/Chicago S 524155 02/06/02 chemical nr nr nr 

Unknown 8155 1st Avenue S 524203 02/08/02 diesel fuel 2 gallon paved roadway 

Unknown 11711 8th Avenue S 529003 09/08/02 chemical nr nr nr 

Unknown 707 S Orcas Street 530269 11/15/02 nr nr nr nr 

Unknown 5900 W Marginal Way 
509526 03/01/00 petroleum 1 sheen surface water–fresh 

529630 10/16/02 nr 5 ton surface water–fresh 

Unknown 7410 5th Avenue S 537147 10/29/03 nr nr nr surface water–fresh 

Unknown 1801 S 93rd Street 
537573 11/26/03 diesel fuel 1 sheen surface water–fresh 

540714 05/10/04 diesel fuel nr nr surface water–fresh 

Unknown 1050 SW Spokane Street 540198 04/09/04 nr 5 
drips/ 
min 

nr 

Unknown 4700 Denver Avenue 
542918 08/15/04 nr nr nr nr 

549737 09/03/05 nr 1 nr nr 

Unknown 7814 8th Avenue S 547258 04/05/05 petroleum 1 sheen surface water–fresh 

Unknown 46th Avenue S/S Victor Street 510235 04/07/00 nr 55 gallon soil 
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SITE NAME STREET ADDRESS FACILITY ID 

DATE 
REPORT 

RECEIVED 
MATERIAL 

DESCRIPTION QUANTITY UNIT MEDIA AFFECTED 
(corner) 

Unknown 9725 E Marginal Way S 549430 07/19/05 petroleum 1 sheen surface water–fresh 

Unknown 6545 5th Avenue S 506550 09/15/99 chemical nr nr nr 

Unknown 700 S Riverside Avenue 427764 09/13/97 diesel fuel 600 gallon surface water–fresh 

Unknown 5961 Corson Avenue S 551708 11/09/05 diesel fuel nr nr storm drain pipe 

Unknown 1608 S 96th  427331 07/22/97 petroleum nr nr surface water–fresh 

Unknown 10427 18th Avenue S 425547 12/01/96 petroleum- oil 4 quart soil 

Unknown 6700 W Marginal Way SW 553344 02/10/06 hydraulic oil 15 gallon paved roadway 

Unknown 523 S Riverside Dr 553605 02/28/06 nr nr nr surface water–fresh 

Unknown Des Moines Memorial Dr/S 96th 554950 05/05/06 nr nr nr paved roadway 

Unknown 10231 E Marginal Way 556005 06/23/06 diesel fuel nr nr soil 

Unknown 4053 23rd Avenue SW 555052 05/10/06 chemical nr nr nr 

Unknown 10710 49th Avenue S 546003 01/31/05 chemical 1 drum nr 

Unknown S Hudson/E Marginal Way 546311 02/12/05 nr nr nr nr 

Unknown 8600 E Marginal Way 429109 04/09/98 fuel oil 5 gallon surface water–fresh 

Unknown 5000 E Marginal Way 506693 09/23/99 nr 55 gallon paved roadway 

Unknown 7th Avenue S/S Cloverdale 507333 10/19/99 nr 5 cylinder soil 

Unknown 6701 Fox Avenue S 507660 11/12/99 hydraulic oil 1 quart surface water–fresh 

Unknown 9401 12th Avenue SW 511008 05/15/00 chemical nr nr nr 

Unknown 8106 13th Avenue SW (in alley 
behind) 511610 06/09/00 chemical nr nr nr 

Unknown 11500 E Marginal Way S 511985 07/03/00 chemical 17 gallon paved roadway 

Unknown 10237 10th Avenue S 516557 03/03/01 lube oil nr nr soil 

Unknown 7911 11th SW 516834 03/16/01 chemical nr nr nr 

Unknown 8801 E Marginal Way S 522646 11/19/01 diesel fuel 5 gallon paved roadway 
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SITE NAME STREET ADDRESS FACILITY ID 

DATE 
REPORT 

RECEIVED 
MATERIAL 

DESCRIPTION QUANTITY UNIT MEDIA AFFECTED 
Unknown 9039 12th Avenue SW 526827 06/03/02 chemical nr nr nr 

Unknown 9892 40th Avenue S 526632 05/24/02 nr nr nr paved roadway 

Unknown 6111 12th Avenue S 528360 08/11/02 debris/garbage nr nr nr 

Unknown 1st Avenue S/S Spokane 530636 12/06/02 chemical 1 quart paved roadway 

Unknown 3646 W Marginal Way SW 531757 02/06/03 diesel fuel 1 sheen surface water–fresh 

Unknown 3568 W Marginal Way SE 532657 03/24/03 nr 3 drum soil 

Unknown 8100 2nd Avenue S 
531707 01/31/03 chemical 1 cylinder nr 

531952 02/18/03 chemical 2 cylinder nr 

Unknown 2706 14th Avenue S 533927 05/25/03 gasoline 1 quart soil 

Unknown 705 S Fidalgo 539011 02/16/04 nr 10 gallon nr 

Unknown 6216 Corson Avenue S 
547990 05/09/05 odor 1 nr air 

540223 04/14/04 gasoline nr nr building/structure 

Unknown 8604 Dallas Avenue S 541245 06/04/04 diesel fuel 1,000 gallon surface water–fresh 

Unknown 8605 Dallas Avenue S- South 
Park Marina 517697 04/21/01 nr nr nr air 

Unknown 22nd Avenue S/S Norman Street 524333 02/14/02 chemical 3 gallon paved roadway 

Unknown 21st Avenue S/Plum Street 512561 08/02/00 nr 55 gallon unpaved roadway 

Unknown 707 Rainier Avenue S 523394 01/04/02 nr 2 drum nr 

Unknown 1743 26th Avenue S 426165 02/17/97 sewage/sludge nr nr soil 

Unknown 2301 22nd Avenue S 549360 07/14/05 hydraulic oil 25 gallon nr 

Unknown 1801 S McClellan 500950 11/06/98 diesel fuel 40 gallon soil 

Unknown 2600 25th Avenue S (Kent) 430030 08/19/98 nr nr nr soil 

Unknown S Lander/Airport Way 519160 06/08/01 chemical nr nr nr 

Unknown 2801 Martin Luther King Jr. Way 531093 01/01/03 gasoline 1 sheen paved roadway 

Unknown 14043 24th Avenue S 551613 11/02/05 chemical nr nr nr 
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RECEIVED 
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Unknown 24th Avenue S/138th 553368 02/13/06 petroleum 1 sheen soil 

Unknown 13725 24th Avenue S 553777 03/08/06 petroleum- oil 5 gallon surface water–fresh 

Unknown 2450 S 142nd 532763 03/30/03 chemical nr nr nr 

Unknown 11825 Glendale Way S 529571 10/14/02 nr nr nr paved roadway 

Unknown Man Repairing Car 2709 S Main Street 509462 02/26/00 petroleum- oil nr nr paved roadway 

Vessel Owner 3846 6th Avenue 530787 12/13/02 diesel fuel nr nr surface water–fresh 

Vessel Snopac 6701 S Fox Avenue 422093 09/13/95 hydraulic oil 25 gallon surface water–fresh 

Waste Management Seattle 6700 W Marginal Way SW 545752 01/18/05 hydraulic oil 3 gallon nr 

Waste Management Seattle S 128th/20th Avenue S 540440 04/27/04 hydraulic oil 15 gallon paved roadway 

Waste Management Seattle 750 Rainier Avenue S 536060 09/09/03 hydraulic oil 5 gallon nr 

Waste Mgt 5900 1st Avenue S 554984 05/08/06 hydraulic oil 25 gallon storm drain pipe 

Western Marine Construction 7319 4th Avenue S 529478 10/09/02 hydraulic oil 1 gallon surface water–fresh 

Westwood Shipping Lines Inc. 3200 W Marginal Way SW 529864 10/26/02 nr nr nr surface water–fresh 

Source: EDR (2006a, c, d)  
LDW – Lower Duwamish Waterway 
nr – not reported by EDR. Data field for missing information designated as “other”, “unknown,” “not reported,” etc. in Ecology’s SPILLS database according to EDR 

report. 
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Table G-15. Spills reported within the LDW drainage basin investigated by the Seattle Public Utilities spill 
response program  

SPILL LOCATION SPILL DATE MATERIAL DESCRIPTION QUANTITY 
PRIMARY MEDIA 

AFFECTED 
SECONDARY MEDIA 

AFFECTED 
1010 8th Avenue S 3/18/2004 diesel fuel (inc. sheen) 1-5 gallons drain/CB street 
1010 Charles Street (City) 9/30/2005 hydraulic fluid unknown street nr 
109 Martin Luther King Jr. Way E. 11/26/2005 unknown 100+ gallons drain/CB street 
10th Avenue S & S Cloverdale Street  9/20/2003 gasoline 1-5 gallons soil drain/CB 
10th Avenue S & S King 11/1/1999 unknown unknown drain/CB nr 
10th Avenue S & S Weller 11/3/1999 unknown unknown nr nr 
1206 S Southern Street 4/5/2005 diesel fuel (inc. sheen) unknown water bodies nr 
1212 S Southern Street  1/7/2005 unknown 100+ gallons water bodies nr 
12th Avenue S & S Jackson 6/30/2004 cooking oil/grease <1 gallon street nr 
1300 S Dearborn Street 4/19/2000 unknown 1-5 gallons drain/CB nr 
1301 Rainier Avenue S 1/2/2004 unknown 100+ gallons drain/CB street 
14th Avenue S & S Jackson 7/11/2005 unknown 1-5 gallons street nr 
1500 block of Occidental Avenue S 2/11/2005 unknown <1 gallon street nr 
1502 E. Yesler Way 9/9/2004 gasoline 1-5 gallons drain/CB street 
1548 First Avenue S 9/30/2005 paint--latex 6-20 gallons street nr 
1555 4th Avenue S 7/15/2004 diesel fuel (inc. sheen) 21-50 gallons street nr 
15th Avenue E & E Valley Street  5/9/2003 hydraulic fluid 1-5 gallons drain/CB nr 
1st Avenue S & S Lander Street 1/11/2004 diesel fuel (inc. sheen) 1-5 gallons street drain/CB 
20 Avenue S & S Plum Street  6/9/2000 motor oil <1 gallon drain/CB street 
2011 24th Avenue S 2/11/2004 paint thinner/solvent unknown nr nr 
2025 4th Avenue 9/12/2000 hydraulic fluid 1-5 gallons drain/CB street 
2025 Airport Way S 12/6/2006 unknown unknown soil nr 
2032 33rd Avenue S 12/17/1999 motor oil 1-5 gallons soil nr 
2200 1st Avenue S 12/16/2006 motor oil <1 gallon drain/CB nr 
230 S Chicago Street  10/18/2005 diesel fuel (inc. sheen) 6-20 gallons street nr 
23rd Avenue S & S Jackson Street  3/26/2005 hydraulic fluid <1 gallon drain/CB street 
2415 S Dawson Street 4/14/2003 paint--latex <1 gallon drain/CB nr 
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2468 S College Street 11/15/2004 anti-freeze 1-5 gallons soil street 
2535 Airport Way S 4/29/2005 diesel fuel (inc. sheen) 6-20 gallons drain/CB nr 
26 Avenue SW & W Marginal Way SW 7/20/2000 heating oil 100+ gallons drain/CB street 
2700 Airport Way S  
(OCC employee parking lot) 3/1/2005 motor oil 1-5 gallons street drain/CB 

2700 Airport Way S (OCC) 4/13/2006 diesel fuel (inc. sheen) 1-5 gallons vehicles/equipment nr 
2700 Airport Way S; OCC Warehouse 9/26/2000 paint--latex 1-5 gallons nr nr 
2701 Utah Avenue S 
Home Depot 12/2/2004 motor oil 1-5 gallons drain/CB nr 

2715 S Judkins Street  4/21/2006 unknown unknown street nr 
2724 6th Avenue S 9/4/2003 unknown unknown nr nr 
2805 Rainier Avenue S 10/2/2003 unknown 21-50 gallons drain/CB nr 
2925 4th Avenue S 12/10/1999 paint--latex 1-5 gallons drain/CB nr 
300 S Washington 3/16/2006 motor oil <1 gallon drain/CB nr 
3201 S Hanford Street 11/15/1999 gasoline 1-5 gallons drain/CB street 
35th S & S Jackson 8/9/2006 unknown <1 gallon drain/CB nr 
36th Avenue & Adams Street  12/8/2004 motor oil <1 gallon drain/CB street 
4200 Airport Way S (Seattle Department of 
Transportation Lucky Jim Facility) 5/24/2004 motor oil 1-5 gallons nr nr 

4208 Rainier Avenue S 5/17/2006 cooking oil/grease 21-50 gallons drain/CB nr 
44 S Hanford 1/8/2006 hydraulic fluid 6-20 gallons drain/CB nr 
4400 37th Avenue S 8/21/2005 hydraulic fluid 21-50 gallons drain/CB street 
4401 Sears Dr. S 4/3/1999 motor oil 1-5 gallons drain/CB nr 
4437 42nd Avenue SW 11/2/2005 hydraulic fluid <1 gallon street nr 
45th Avenue S & S Fletcher Street  9/30/2003 unknown unknown drain/CB nr 
4605 S Raymond Street  7/19/2006 unknown unknown drain/CB nr 
46th Avenue S & S Thistle 6/29/2000 hydraulic fluid 1-5 gallons drain/CB nr 
4735 E. Marginal Way S 12/9/2004 motor oil unknown nr nr 
500 S Myrtle 9/26/2003 heating oil 6-20 gallons street nr 
5027 24th Place S 7/12/2005 unknown 6-20 gallons drain/CB street 
5400 4th Avenue S 9/8/2004 gasoline 21-50 gallons drain/CB street 
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5510 Martin Luther King Jr. Way S 4/27/2006 motor oil unknown drain/CB nr 
5705 Airport Way S 9/30/2004 diesel fuel (inc. sheen) 1-5 gallons street nr 
5820 Oakhurst Rd. S 11/5/1999 hydraulic fluid 6-20 gallons drain/CB water bodies 
5950 6th Avenue S 9/21/2006 diesel fuel (inc. sheen) 6-20 gallons drain/CB street 
59th Avenue S & S Norfolk Street  12/29/1999 motor oil 1-5 gallons drain/CB nr 
5th Avenue S & S Holden Street 3/2/2004 unknown <1 gallon street nr 
5th Avenue S & S Lucille Street  4/25/2006 diesel fuel (inc. sheen) 21-50 gallons street nr 
5th Avenue S & S Michigan Street  9/10/2003 diesel fuel (inc. sheen) 21-50 gallons street nr 
600 S Michigan Street  1/14/2003 gasoline 1-5 gallons drain/CB nr 
601 S Andover Street  7/1/2004 unknown unknown soil nr 
6216 Corson Avenue S 4/14/2004 gasoline unknown soil nr 
6748 40th Avenue S 11/25/2005 motor oil unknown nr nr 
6th Avenue S & S Orcas Street  5/17/1999 diesel fuel (inc. sheen) 51-100 gallons drain/CB street 
714 Charles Street  12/10/2004 diesel fuel (inc. sheen) 1-5 gallons soil drain/CB 
715 23rd Avenue 5/19/2005 paint--latex <1 gallon drain/CB nr 
7224 1st Avenue S 8/16/2004 unknown 100+ gallons water bodies drain/CB 
7420 5th Avenue S 10/29/2003 diesel fuel (inc. sheen) 51-100 gallons street nr 
7430 Rainier Avenue S 2/18/2006 sewage 51-100 gallons drain/CB nr 
7800 2nd Avenue S 3/11/2003 diesel fuel (inc. sheen) 1-5 gallons drain/CB street 
7901 2nd Avenue S 7/23/2000 unknown unknown street plants 
7th Avenue S & S Court Street 9/13/2000 motor oil 21-50 gallons nr nr 
800 Rainier Avenue S 12/13/1999 diesel fuel (inc. sheen) 100+ gallons drain/CB nr 
8101 1st Avenue S 10/20/2006 motor oil 1-5 gallons street nr 
8201 10th Avenue S 4/15/2006 diesel fuel (inc. sheen) 1-5 gallons street nr 
8616 16th Avenue S 7/2/2005 motor oil 6-20 gallons street nr 
8620 16th Avenue SE 7/9/2005 motor oil 6-20 gallons street nr 
8th Avenue S & S Portland 1/4/2006 unknown 6-20 gallons drain/CB street 
9021 5th Avenue S 4/16/2006 diesel fuel (inc. sheen) 100+ gallons drain/CB street 
920 S Doris 7/10/2003 unknown unknown street nr 
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9228 !0th Avenue S 7/9/2004 unknown 1-5 gallons soil nr 
9229 10th Avenue S 2/11/2005 unknown 6-20 gallons drain/CB street 
950 S Nebraska (behind Julie May Saloon) 7/20/2006 cooking oil/grease 51-100 gallons drain/CB nr 
9806 60th Avenue S 4/10/2006 unknown <1 gallon street nr 
Charles Street Complex (1010 Charles 
Street) 10/5/2005 paint thinner/solvent 1-5 gallons street nr 

Charles Street Fuel Island 9/5/2006 gasoline 1-5 gallons street nr 
Control Works 6/18/2003 hydraulic fluid 21-50 gallons soil nr 
Delridge Way SW & SW Orchard 1/12/1999 hydraulic fluid unknown drain/CB street 
E. Marginal Way S & S Hudson Street  5/31/2006 unknown <1 gallon drain/CB nr 
Ellis Yard 2/17/2006 hydraulic fluid unknown nr nr 
Fifth Avenue S & S Brandon Street  10/6/2005 motor oil 1-5 gallons drain/CB street 
King County. International Airport 12/18/1999 gasoline 100+ gallons drain/CB nr 
Lake Washington Blvd. S & S Juneau Street  1/6/2003 heating oil 21-50 gallons water bodies drain/CB 
Martin Luther King Way S & S Columbian 
Way 12/28/2005 diesel fuel (inc. sheen) <1 gallon drain/CB street 

Martin Luther King Way S & S Norfolk Street  12/19/2005 diesel fuel (inc. sheen) 1-5 gallons drain/CB street 
Martin Luther King Way S & S Lane Street  4/3/2005 gasoline 6-20 gallons drain/CB street 
Myrtle and Ellis Street, behind fire station 2/18/2004 diesel fuel (inc. sheen) 1-5 gallons soil nr 
Myrtle Street S & Ellis Avenue S (Ellis Yard) 12/31/1998 hydraulic fluid 1-5 gallons soil drain/CB 
OCC 2/19/2003 diesel fuel (inc. sheen) unknown street drain/CB 
OCC 2700 Airport Way S 5/11/2005 hydraulic fluid <1 gallon street nr 
Occidental Avenue S & S River Street  6/2/1999 motor oil 100+ gallons drain/CB soil 
Olsen Place SW & SW Cambridge Place 4/30/2004 gasoline 1-5 gallons drain/CB nr 
Rainier Avenue S & S Genessee 7/10/2006 motor oil unknown street nr 
Rainier Avenue S & S Myrtle Street  8/16/2004 anti-freeze unknown street nr 
Rainier Avenue S & 57th Avenue S 9/30/2006 unknown 6-20 gallons street drain/CB 
Rainier Avenue S & S Orcas Street  1/4/2005 paint--latex 1-5 gallons street nr 
Rainier Avenue S & I-90 (S-bound exit ramp) 11/26/2003 diesel fuel (inc. sheen) unknown street drain/CB 
Rainier Avenue S & S Alaska Street  1/31/2003 motor oil <1 gallon drain/CB nr 
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Rainier Avenue S & S Henderson 6/22/2006 diesel fuel (inc. sheen) 6-20 gallons street nr 
Rainier Avenue S & Seward Park Avenue S 5/9/2006 anti-freeze 1-5 gallons street nr 
S River Street / 3rd Av S 10/21/2000 unknown 6-20 gallons drain/CB nr 
S Alaska Street & E. Marginal Way S 4/13/2003 anti-freeze <1 gallon drain/CB street 
S Anderson Street & Duwamish River 5/12/2003 unknown unknown water bodies nr 
S Columbian Way & S Spokane Street  1/3/2005 hydraulic fluid <1 gallon street nr 
S Dearborn Street & S Lane Street -- 
Goodwill Industries 4/7/2003 motor oil 51-100 gallons street drain/CB 

S Holly Street & Holly Terrace S 6/19/2006 unknown <1 gallon drain/CB nr 
S Lucille Street & E. Marginal Way S 5/6/2004 unknown unknown street nr 
S Michigan Street & Corson Avenue S 12/16/2003 hydraulic fluid 1-5 gallons drain/CB street 
S Myrtle Street & Ellis Avenue S 2/14/2000 diesel fuel (inc. sheen) 6-20 gallons soil nr 
S Myrtle Street & 38th Avenue S 3/28/2005 gasoline 1-5 gallons drain/CB street 
S Nevada Street & E. Marginal Way S 9/30/2005 unknown 21-50 gallons drain/CB street 
S Oregon Street & E. Marginal Way S 11/10/1999 diesel fuel (inc. sheen) unknown water bodies drain/CB 
S Ryan Street & Renton Avenue S 2/14/2006 motor oil unknown drain/CB nr 
South Recyclilng & Disposal Station 11/14/2004 hydraulic fluid 1-5 gallons nr nr 
South Recycling & Disposal Station 11/16/2004 unknown 1-5 gallons drain/CB nr 
South Transfer Station 7/8/2004 hydraulic fluid 6-20 gallons drain/CB nr 
South Transfer Station 3/17/2005 hydraulic fluid 21-50 gallons street nr 
SRDS 1/22/2005 hydraulic fluid 1-5 gallons vehicles/equipment nr 
SRDS 11/7/2004 diesel fuel (inc. sheen) 1-5 gallons drain/CB nr 
SRDS 4/5/2006 hydraulic fluid 100+ gallons drain/CB vehicles/equipment 
SRDS 6/23/2005 hydraulic fluid 21-50 gallons nr nr 
SRDS -- Scale House 8/26/2005 hydraulic fluid 1-5 gallons street nr 
SRDS -- Tipping Floor 11/22/2004 hydraulic fluid 6-20 gallons nr nr 
SRDS (8100 2nd Avenue S) 4/4/2006 unknown 1-5 gallons street nr 
Utah Avenue S & S Bennett Street  12/6/2005 motor oil 21-50 gallons drain/CB street 
Utah Avenue S & S Bennett Street  10/5/2004 motor oil 51-100 gallons drain/CB nr 
West Seattle Reservoir Pump House 7/30/1999 motor oil 1-5 gallons nr nr 
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Source: City of Seattle (Schmoyer 2007) 
CB – catch basin 
SPU – Seattle Public Utilities 
nr – not reported 
NRDS – North (Seattle) Recycling and Disposal Station 
SRDS – South (Seattle) Recycling and Disposal Station 
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Acronyms 

Acronym Definition 

ABS acrylonitrile butadiene styrene 

CFS cubic feet per second 

CMP composite construction 

CSO combined sewer overflow 

DI diameter 

E east 

Ecology Washington State Department of Ecology 

EOF emergency overflow 

EPA US Environmental Protection Agency 

FS Floyd Snider 

gpm gallons per minute 

GPS global positioning system 

Herrera Herrera Environmental 

ID identification 

KC King County 

LDW Lower Duwamish Waterway 

na not available 

No. number 

NPDES National Pollutant Discharge Elimination System 

PVC polyvinyl chloride 

RCP reinforced concrete pipe 

RI remedial investigation 

RM river mile 

SCAP source control action plan 

SCL Seattle City Light 

SD storm drain 

SPU Seattle Public Utilities 

W west 

WA Washington 

WAC Washington Administrative Code 

WSDOT Washington State Department of Transportation 
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Glossary of Outfall Nomenclature 

Term Definition 

CSO 

Overflow point on a publicly owned and maintained combined sewer 
system. Combined sewers convey both sanitary wastewater and stormwater 
runoff. Overflows generally occur only during large storm events when the 
capacity of the combined sewer is exceeded and not all flow can be 
successfully conveyed to a treatment plant. Under these conditions, excess 
flow is discharged to a nearby receiving water body to prevent sewage 
backups. 

EOFa 

Overflow point on a combined or sanitary sewer, generally located at a pump 
station. Discharges are not storm related. Overflows occur as a result of 
mechanical failure, pipe obstruction, or power failure. Pump stations in LDW 
are equipped with backup generators. 

CSO/SD or EOF/SD 
Shared outfall that serves as both a combined sewer overflow or emergency 
overflow and storm drain system. 

Public storm drain 
Storm drains that are required to have coverage under an NPDES municipal 
stormwater permit (i.e., City of Seattle, King County, Port of Seattle, and 
WSDOT). 

Private storm drain 

Storm drains that collect storm and surface waters from areas in addition to 
those mentioned above. Discharges from these facilities may be covered 
under the general industrial NPDES permit, individual stormwater permits, 
or other site-specific requirements governing discharge to surface water 
bodies. In some cases, they may not be permitted. 

Stream, channel or 
swale Includes locations of open-air, convergent discharges into the waterway. 

Abandoned outfall 
Outfalls that are plugged or have existing documentation to show that an 
upland pipe has been disconnected. 

Not an outfall 

Location previously identified as an outfall in the 2003 survey; subsequent in-
field investigation or identification of historical information determined the 
location was not an outfall (e.g., non-contact cooling water intake pipes and 
pressure release pipes located in a bulkhead in Slip 6). 

Pipe of unresolved 
origin and/or use 

Pipe identified as an outfall by Herrera (2004) but was of undetermined 
origin and/or use. 

a This designation is also used to identify an overflow feature from a reservoir, as appropriate. Reservoir overflows 
are not associated with discharges from the combined or sanitary sewer. 
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Introduction 

This appendix lists outfalls that have been identified in the Lower Duwamish 
Waterway (LDW), and their current status, use, and ownership information. The 
information included in this appendix was derived from several different sources. The 
majority of the information is from a low-tide outfall survey of the LDW study area 
conducted by Herrera Environmental (Herrera) on behalf of Seattle Public Utilities 
(SPU) in May 2003 (Herrera 2004). The survey was performed to locate, inspect, and 
collect data on the horizontal and approximate vertical locations of outfalls in the LDW. 
The survey also collected information on the size and composition of the outfalls and 
estimated, when feasible, the rate of flow (in gallons per minute [gpm]) exiting each 
outfall at the time of the survey. The survey area included the east and west shorelines 
of the LDW from the south end of Harbor Island to approximately river mile (RM) 5.0 
(near the Norfolk combined sewer overflow/storm drain [CSO/SD]).  

Outfalls visible during low tide were surveyed using Real Time Kinematic GPS to 
minimize the need to access private property (Herrera 2004). The survey was conducted 
in accordance with state standards for land boundary and geodetic control surveys 
under Washington Administrative Code (WAC) 3320130. Control points were 
established at 13 locations prior to the survey, and a theodolite was used in areas where 
the global positioning system (GPS) reception was poor (e.g., outfalls located beneath 
piers and near buildings). The relative accuracy for horizontal and vertical 
measurements is estimated at one foot in 10,000 (± 0.01%).  

Outfall locations were checked using information from City of Seattle inspection files 
and Washington State Department of Ecology (Ecology) National Pollutant Discharge 
Elimination System (NPDES) permit files, when available. These records were also used 
to establish outfall ownership and use. When no records were available to corroborate 
outfall location/use, outfalls were generally designated as “unknown.” However, the 
owner of the property on which the outfall is located was noted in the database. 
Outfalls located on or immediately offshore of a given property may not necessarily be 
the responsibility of the owner of that property, and there may have been changes in 
property ownership subsequent to the time of the 2003 outfall survey. LDWG has made 
no attempt to verify (or update) the “owner/operator” information provided by 
Herrera. Future site-specific investigations, including SPU’s and Ecology’s inspection 
programs, may provide additional outfall information. 

Additional information from other sources was combined with the Herrera survey to 
provide the most up-to-date information. These sources included information from the 
Phase 1 RI (Windward 2003), and outfall information from Ecology, US Environmental 
Protection Agency (EPA), City of Seattle, City of Tukwila, The Boeing Company 
(Boeing), Port of Seattle, and King County (Riley 2008) records. Boeing conducted an 
internal records review to further evaluate the current status and ownership of the 
outfalls on their properties along the LDW, and completed an in-field inspection of the 
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shoreline along Boeing Plant 2 and the Boeing Developmental Center to identify and 
confirm outfall locations noted in the 2003 survey. In most cases (Boeing being an 
exception), LDWG members did not attempt to verify the outfall coordinates provided 
by Herrera. During this effort, Boeing identified additional outfall locations that had not 
been reported in the 2003 survey and noted other pipes that were either abandoned or 
improperly classified as outfalls by Herrera (2004).  

In total, approximately 250 individual outfalls were identified within the LDW study 
area. These outfalls were categorized using the classification nomenclature presented in 
Table 9-7 in the main body of the RI. Maps 9-8a through 9-8f in the main body of the RI 
present the outfall locations, their classification, and ownership status.  

The information presented in this appendix is meant to serve as an inventory of 
identified outfalls presently located within the LDW. The presence of an outfall within 
this appendix does not imply that it is a potential source of contamination to the LDW. 
The information in this appendix is only as accurate as the source information reviewed 
during compilation, which included the 2003 outfall survey completed by Herrera and 
subsequent confirmation investigations completed by LDWG members. Errors may 
exist for several reasons.  

During the 2003 outfall survey, no attempt was made to verify whether each and every 
pipe observed during the survey was in fact an outfall. The outfall flow rates visually 
observed during the 2003 survey may have been influenced by recent rainfall events 
and tidal stages, among other variables, specific to the time of the survey, and may not 
represent “normal” or average flow rates. In addition, the outfall configuration of the 
LDW is continually changing, with new outfalls being installed and existing outfalls 
being decommissioned. The outfall list in this appendix is meant to serve as a snapshot 
of outfall conditions at the time of the survey. More recent information, when available, 
is reflected in the outfall discussions in Appendix I.  
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Table H-1. Outfalls ordered by ID number  
OUTFALL IDENTIFICATION 

RIVER 
MILE 

LAND OWNER/OPERATOR ID PIPE DESCRIPTION 

OUTFALL 
TYPE 

NO. OF 
OUTFALLS PERMIT NUMBER 

NOTES FROM PERMIT AND  
OTHER PERTINENT INFORMATION 

CURRENT 
STATUS 

PROPOSED 
DESIGNATION 

OUTFALL 
NO. 

SECONDARY 
IDa 

LAND OWNER/ 
OUTFALL 

OPERATOR 
SECONDARY 
OWNER ID 

DIAMETER/ 
MATERIAL 

FLOW 
RATEb 

2002 108E 0.6 E SPU    30-in. 
steel  drip 

KC or 
SPU 

CSO/SD 
1 na 

Seattle Public Utilities abandoned 
treatment facility outfall (Duwamish 
Diagonal SCAP documentation) 

resolved abandoned 

2003 110E 0.7 E SPU    12-in. 
steel trickle  unknown 

SD 1 none found Diagonal Ave S SD resolved public SD 

2004 113E 0.9 E 
General 
Services 
Administration 

   8-in. 
concrete na unknown 

SD 1 none found No permit located for WA Liquor 
Control Board. resolved public SD 

2005 112E 0.9 E 
General 
Services 
Administration 

   8-in. 
concrete na unknown 

SD 1 none found No permit located for WA Liquor 
Control Board. resolved public SD 

2006 111E 0.7 E Corps of 
Engineers    12-in. 

metal  trickle unknown 
SD 1 none found No information readily available. resolved public SD 

2007 122E 1.2 E King County    18-in. 
CMP none KC SD 1 na King County storm drains resolved public SD 

2008 123E 1.2 E King County    8-in. 
steel none KC SD 1 na King County storm drains resolved public SD 

2009 124E 1.3 E King County    6-in. 
ductile none KC SD 1 na King County storm drains resolved public SD 

2010 125E 1.4 E King County    6-in. PVC none KC SD 1 na King County storm drains resolved public SD 

2011 126E 1.4 E King County    12-in. 
PVC none KC SD 1 na King County storm drains resolved public SD 

2013 128E 1.4 E Longview Fibre    12-in. 
concrete  trickle unknown 

SD 1 SO3000206D Direct discharge to LDW. resolved permitted 
private SD 

2014 130E 1.6 E James Hardie    24-in. 
concrete 3 gpm  

Settling 
pond 
outlet 

1 SO3000056D 
May also be covered under this 
permit as an additional overflow 
outlet. 

resolved permitted 
private SD 

2015 131E 1.6 E James Hardie    na none unknown 
SD 1 SO3000056D 

Permit transferred to BPD Gypsum 
in Jan 2004 with direct discharge to 
LDW. Ecology database lists three 
outfalls (Nos. 1 to 3). 

resolved permitted 
private SD 

2016 132E 1.6 E James Hardie    na none unknown 
SD 1 SO3000056D 

Permit transferred to BPD Gypsum 
in Jan 2004 with direct discharge to 
LDW. Ecology database lists three 
outfalls (Nos. 1 to 3). 

resolved permitted 
private SD 



Table H-1, cont.  Outfalls ordered by ID number 

Lower
 Duwamish

 Waterway
 Group

 

Port  of Seattle  /  Ci ty  of Seattle  /  King County /  The Boeing Company  
FINAL 

LDW RI Appendix H 
July 9, 2010 

Page 4 
 

OUTFALL IDENTIFICATION 

RIVER 
MILE 

LAND OWNER/OPERATOR ID PIPE DESCRIPTION 

OUTFALL 
TYPE 

NO. OF 
OUTFALLS PERMIT NUMBER 

NOTES FROM PERMIT AND  
OTHER PERTINENT INFORMATION 

CURRENT 
STATUS 

PROPOSED 
DESIGNATION 

OUTFALL 
NO. 

SECONDARY 
IDa 

LAND OWNER/ 
OUTFALL 

OPERATOR 
SECONDARY 
OWNER ID 

DIAMETER/ 
MATERIAL 

FLOW 
RATEb 

2017 129E 1.5 E James Hardie    12-in. 
PVC none unknown 

SD 1 SO3000056D 

Permit transferred to BPD Gypsum 
in Jan 2004 with direct discharge to 
LDW. Ecology database lists three 
outfalls (Nos. 1 to 3). 

resolved permitted 
private SD 

2018 135E 1.7 E Glacier 
Northwest  East Shore  8-in. PVC none unknown 

SD 1 
SO3002227D 
WAG503191C 
WAG503347 

Map in permit shows two clear 
outfalls, and mentions various other 
ditches/drainage points. 

tentatively 
resolved 

permitted 
private SD 

2019 133E 1.7 E Glacier 
Northwest East Shore  24-in. 

concrete  2 gpm unknown 
SD 1 

SO3002227D 
WAG503191C 
WAG503347 

Map in permit shows two clear 
outfalls, and mentions various other 
ditches/drainage points. 

tentatively 
resolved 

permitted 
private SD 

2021 136E 1.8 E Gilmore James 
Bldg    6-in. PVC na unknown 

SD 1 none found No information readily available. tentatively 
resolved private SD 

2022 137E 1.9 E N of Bridge    8-in. PVC  0.5 gpm unknown 
SD 1 none found 

No information readily available. 
Located near several other public 
SDs, so may be KC or SPU outfall. 

unresolved 

pipe of 
unresolved 

origin and/or 
use 

2024 141E 2.0 E SCS Holdings    12-in. 
concrete  10 gpm unknown 

SD 1 
SCS Refrigerated 

Services: 
SO3005565A 

Permit for SCS Refrigerated 
Services corresponds with three 
outfalls in the Ecology database. All 
permitted outfalls may be routed to 
this one discharge point or may be 
routed to a municipal treatment 
facility. 

resolved permitted 
private SD 

2026 151E 2.3 E SPU    30-in. 
ductile none City SD 1 na Seattle Public Utility storm drain resolved public SD 

2027 150E 2.3 E Hopkins, 
Frederick    6-in. clay none unknown 

SD 1 none found 

No permit located for Hopkins 
Frederick (this is the name of the 
estate holding the land). May be 
permitted under Schultz Distributing 
(SO3002346D) – four outfalls, 
Seattle Iron & Metal Works 
(SO3003645C) – one outfall, or 
Seattle Boilerworks (SO3002208D) 
– one outfall. 

tentatively 
resolved private SD 
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2028 149E 2.3 E Hopkins, 
Frederick Estate Trust  18-in. 

concrete none unknown 
SD 1 none found 

No permit located for Hopkins 
Frederick (this is the name of the 
estate holding the land). May be 
permitted under Schultz Distributing 
(SO3002346D) – four outfalls, 
Seattle Iron & Metal Works 
(SO3003645C) – one outfall, or 
Seattle Boilerworks (SO3002208D) 
– one outfall. 

tentatively 
resolved private SD 

2029 147E 2.3 E Hopkins, 
Frederick Estate Trust  3-in. 

aluminum none unknown 
SD 1 none found 

No permit located for Hopkins 
Frederick (this is the name of the 
estate holding the land). May be 
permitted under Schultz Distributing 
(SO3002346D) – four outfalls, 
Seattle Iron & Metal Works 
(SO3003645C) – one outfall, or 
Seattle Boilerworks (SO3002208D) 
– one outfall. 

tentatively 
resolved private SD 

2030 148E 2.3 E Hopkins, 
Frederick Estate Trust  3-in. 

aluminum none unknown 
SD 1 none found 

No permit located for Hopkins 
Frederick (this is the name of the 
estate holding the land). May be 
permitted under Schultz Distributing 
(SO3002346D) – four outfalls, 
Seattle Iron & Metal Works 
(SO3003645C) – one outfall, or 
Seattle Boilerworks (SO3002208D) 
– one outfall. 

tentatively 
resolved private SD 

2032 146E 2.3 E Hopkins, 
Frederick Estate Trust  3-in. 

aluminum none unknown 
SD 1 none found 

No permit located for Hopkins 
Frederick (this is the name of the 
estate holding the land). May be 
permitted under Schultz Distributing 
(SO3002346D) – four outfalls, 
Seattle Iron & Metal Works 
(SO3003645C) – one outfall, or 
Seattle Boilerworks (SO3002208D) 
– one outfall. 

tentatively 
resolved private SD 
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2033 145E 2.3 E Hopkins, 
Frederick Estate Trust  3-in. PVC none unknown 

SD 1 none found 

No permit located for Hopkins 
Frederick (this is the name of the 
estate holding the land). May be 
permitted under Schultz Distributing 
(SO3002346D) – four outfalls, 
Seattle Iron & Metal Works 
(SO3003645C) – one outfall, or 
Seattle Boilerworks (SO3002208D) 
– one outfall. 

resolved private SD 

2034 152E 2.5 E Shalmar Group    6-in. 
steel none unknown 

SD 1 
Seattle Iron & 
Metal Works: 
SO3003645 

Permit for Seattle Iron & Metal 
Works may correspond to this 
outfall. 

resolved permitted 
private SD 

2035 153E 2.5 E SPU    30-in. DI trickle  City SD 1 na Seattle Public Utility storm drains resolved public SD 

2036 154E 2.6 E S Othello St  

Puget 
Sound 
Truck 
Lines, Inc. 

 8-in. 
steel none unknown 

SD 1 SO3000949 

Permit for Puget Sound Trucking 
has five outfalls in Ecology 
database, which may cover these 
outfalls. Outfall likely also drains 
adjacent street surface. 

resolved permitted 
private SD  

2037 155E 2.6 E R&A Properties    10-in. 
steel none unknown 

SD 1 
Puget Sound 

Trucking: 
SO300949 

Permit for Puget Sound Trucking 
has five outfalls in Ecology 
database, which may cover these 
outfalls. 

resolved permitted 
private SD 

2038 162E 2.6 E R&A Properties    6-in. 
concrete none unknown 

SD 1 
Puget Sound 

Trucking: 
SO300949 

Permit for Puget Sound Trucking 
has five outfalls in Ecology 
database, which may cover these 
outfalls. 

resolved permitted 
private SD 

2039 161E 2.6 E R&A Properties    6-in. 
concrete none unknown 

SD 1 
Puget Sound 

Trucking: 
SO300949 

Permit for Puget Sound Trucking 
has five outfalls in Ecology 
database, which may cover these 
outfalls. 

resolved permitted 
private SD 

2040 164E 2.6 E R&A Properties    12-in. 
concrete trickle  unknown 

SD 1 
Puget Sound 

Trucking: 
SO300949 

Permit for Puget Sound Trucking 
has five outfalls in Ecology 
database, which may cover these 
outfalls. 

resolved permitted 
private SD 

2041 171E 2.7 E Seattle City Light  4-in. 
concrete na    

This outfall was originally identified 
as the  old water intake for the 
Georgetown steam plant but more 
recent investigations have 
determined that it is a pipe of 
unknown origin. 

unresolved 

 pipe of 
unresolved 

origin and/or 
use 



Table H-1, cont.  Outfalls ordered by ID number 

Lower
 Duwamish

 Waterway
 Group

 

Port  of Seattle  /  Ci ty  of Seattle  /  King County /  The Boeing Company  
FINAL 

LDW RI Appendix H 
July 9, 2010 

Page 7 
 

OUTFALL IDENTIFICATION 

RIVER 
MILE 

LAND OWNER/OPERATOR ID PIPE DESCRIPTION 

OUTFALL 
TYPE 

NO. OF 
OUTFALLS PERMIT NUMBER 

NOTES FROM PERMIT AND  
OTHER PERTINENT INFORMATION 

CURRENT 
STATUS 

PROPOSED 
DESIGNATION 

OUTFALL 
NO. 

SECONDARY 
IDa 

LAND OWNER/ 
OUTFALL 

OPERATOR 
SECONDARY 
OWNER ID 

DIAMETER/ 
MATERIAL 

FLOW 
RATEb 

2042 174E 2.8 E Crowley Marine    8-in. PVC trickle  unknown 
SD 1 Northland Service: 

SO3003646 

No permit located for 
Crowley/Crowley Marine. Permit for 
Northland Services identifies six 
outfalls, that are fairly good matches 
to the six outfalls identified by City of 
Seattle survey at Crowley Marine. 

tentatively 
resolved 

permitted 
private SD 

2046 157E 2.8 E WSDOT (Slip 4)    72-in. 
steel 50 gpm  WSDOT 

SD 1 na 

WSDOT storm drain. Also receives 
runoff from 40 ac east of I-5. May 
accept discharge from North Boeing 
Field (SO3000226) via storm drains. 

resolved public SD 

2047 156E 2.8 E Seattle City Light    72-in. 
CMP na City SD 1 na Seattle City Light storm drain 

Georgetown flume. resolved public SD 

2048 158E 2.8 E SPU   24-in. 
concrete none City SD 1 na 

North Boeing Field SD 
Storm drain outfall owned by SPU 
but only receives runoff from North 
Boeing Field (formerly Slip 4 
CSO/SD (117). 

resolved public SD 

2049 159E 2.8 E King County   60-in. 
concrete  200 gpm 

KC 
SD/SPU 

EOF 
1 na 

King County Airport SD No. 3 
SPU EOF No. 117 
(formerly Slip 4 SD) 

resolved EOF/SD 

2050 165E 2.9 E First South 
Properties 

Cedar 
Grove/Slip 
4 South 

 6-in. 
concrete na unknown 

SD 1 SO3002641C 

Ecology database lists two outfalls 
(Outfalls A and B) that are matches 
for two First South locations 
(permitted). The remaining three 
outfalls are identified in the Slip 4 
SCAP as storm drains. 

tentatively 
resolved 

permitted 
private SD 

2051 169E 2.9 E First South 
Properties  

Cedar 
Grove/Slip 
4 South 

 6-in. 
concrete none unknown 

SD 1 SO3002641C 

Ecology database lists two outfalls 
(Outfalls A and B) that are matches 
for two First South locations 
(permitted). The remaining three 
outfalls are identified in the Slip 4 
SCAP as storm drains. 

tentatively 
resolved 

permitted 
private SD 

2052 176E 2.9 E Boeing – Plant 2   30-in. 
concrete  na unknown 

SD 1 SO3000482D, 
WA0002917 

Boeing outfall A comprises twin 
30-in. outfalls (Floyd|Snider 2006). resolved permitted 

private SD 

2053 177E 2.9 E Boeing – Plant 2   30-in. 
concrete na unknown 

SD 1 SO3000482D, 
WA0002917 

Boeing outfall A comprises twin 
30-in. outfalls (Floyd|Snider 2006). resolved permitted 

private SD 

2054 211E 3.6 E Boeing – Plant 2   4-in. iron na unknown 
SD 1  

Boeing field survey indicates that 
pipe is abandoned. Probably an old 
fire water blow-off line (Floyd|Snider 
2006). 

resolved abandoned 
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2055 212E 3.6 E Boeing – Plant 2   18-in. 
steel trickle unknown 

SD 1  Outfall Y has been rerouted to outfall 
Z (Floyd|Snider 2006). resolved abandoned 

2056 213E 3.6 E Boeing – Plant 2   36-in. 
concrete 20 gpm unknown 

SD 1 SO3000482D, 
WA0002917 

Accepts diverted flow from former 
outfalls X and Y ((Floyd|Snider 
2006). 

resolved permitted 
private SD 

2057 214E 3.6 E Boeing – Plant 2   8-in. steel trickle unknown 
SD 1  

No evidence found to support 
abandoned classification. Boeing 
survey could not locate this feature 
(Floyd|Snider 2006). 

unresolved 

pipe of 
unresolved 

origin and/or 
use 

2058 215E 3.6 E Boeing – Plant 2   4-in. steel none unknown 
SD 1  

No evidence found to support 
abandoned classification. Boeing 
survey could not locate this feature, 
which was probably a fire water line 
or another pipe, but not an outfall 
(Floyd|Snider 2006). 

unresolved 

pipe of 
unresolved 

origin and/or 
use 

2059 216E 3.6 E TBD   24-in. 
CMP 2 gpm unknown 

SD 1 SO3000482D, 
WA0002917 

The current SD system partially 
drains KC airport and part of E 
Marginal Way and runs along 
Jorgensen Forge. Boeing and 
Jorgensen Forge also had historical 
connections but do not currently 
discharge to this SD system  
(Floyd|Snider 2006). 

unresolved public SDc 

2061  228E 3.8 E Boeing – 
Thompson   24-in. 

steel 3 gpm private 
SD 1 SO3000148D 

Permit indicates direct discharge to 
LDW, permitted under Boeing 
Development Center. 

resolved permitted 
private SD 

2062 227E 3.8 E SPU/King 
County    48-in. 

CMP 20 gpm  SPU/KC 
EOF 1 na Seattle Public Utility EOF (No. 156) 

King County Airport SD No. 2 resolved EOF/SD 

2063 226E 3. 7 E Boeing – 
Issacson    4-in. 

steel none unknown 
SD 1 none found 

Boeing Thompson/Boeing Scientific 
permitted outfall from Ecology is 
shown on map near RM 3.3 on the 
west side, but Boeing has never 
owned property there. These 
coordinates are likely incorrect since 
the Herrera survey did not identify 
an outfall at this location. 

unresolved 

pipe of 
unresolved 

origin and/or 
use 

2064 224E 3.7 E Jorgensen Forge    12-in. 
CMP  2 gpm unknown 

SD 1 SO3003231C 

Five outfalls shown on Jorgensen 
map within the permit file that 
discharge directly to LDW. Ecology 
database lists four outfalls. 

resolved permitted 
private SD 
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2065 223E 3.7 E Jorgensen Forge    18-in. 
concrete  5 gpm unknown 

SD 1 SO3003231C 
Five outfalls shown on Jorgensen 
map within the permit file that 
discharge directly to LDW.  

resolved permitted 
private SD 

2066 222E 3.7 E Jorgensen Forge    12-in. 
steel none unknown 

SD 1 SO3003231C 
Five outfalls shown on Jorgensen 
map within the permit file that 
discharge directly to LDW. 

resolved permitted 
private SD 

2067 221E 3.7 E Jorgensen Forge    12-in. 
concrete none unknown 

SD 1 SO3003231C 

Plugged using concrete in the mid-
1980s; dye tracer study confirmed 
closure (EAA 4 data gaps, citing 
Farallon and Anchor 2006). 

resolved abandoned 

2068 220E 3.7 E Jorgensen Forge    4-in. 
steel none unknown 

SD 1 SO3003231C 

Plugged using concrete in the mid-
1980s; dye tracer study confirmed 
closure (EAA 4 data gaps, citing 
Farallon and Anchor 2006). 

resolved abandoned 

2069 219E 3.7 E Jorgensen Forge    4-in. 
steel none unknown 

SD 1 SO3003231C 

Plugged using concrete in the mid-
1980s; dye tracer study confirmed 
closure (EAA 4 data gaps, citing 
Farallon and Anchor 2006). 

resolved abandoned 

2070 218E 3.6 E Jorgensen Forge    12-in. 
steel none unknown 

SD 1 SO3003231C 

Plugged using concrete in the mid-
1980s; dye tracer study confirmed 
closure (EAA 4 data gaps, citing 
Farallon and Anchor 2006). 

resolved abandoned 

2071 217E 3.6 E Jorgensen Forge    2-in. 
steel none unknown 

SD 1 SO3003231C 

Plugged using concrete in the mid-
1980s; dye tracer study confirmed 
closure (EAA 4 data gaps, citing 
Farallon and Anchor 2006). 

resolved abandoned 

2072 225E 3.7 E Jorgensen Forge    18-in. 
steel  trickle unknown 

SD 1 SO3003231C 
Five outfalls shown on Jorgensen 
map within the permit file that 
discharge directly to LDW.  

resolved permitted 
private SD 

2073 233E 4.0 E Kenworth Truck 
Co.    18-in. 

concrete  trickle unknown 
SD 1 

(Former permit 
SO3001784) 

 
SO3008681A 

Kenworth’s NPDES permit was 
terminated in Feb 2003. It remains 
unclear whether past discharges 
went directly into the Duwamish. 
Insurance Auto Auctions 
(SO3008681) also has 3 permitted 
outfalls located on the Kenworth 
property. These may account for 3 
to 4 outfalls. 

resolved permitted 
private SD 
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2074 232E 3.9 E Kenworth Truck 
Co.    8-in. 

CMP none unknown 
SD 1 

(Former permit 
SO3001784) 

 
SO3008681A 

Kenworth’s NPDES permit was 
terminated in Feb 2003. It remains 
unclear whether past discharges 
went directly into the Duwamish. 
Insurance Auto Auctions 
(SO3008681) also has three 
permitted outfalls located on the 
Kenworth property. These may 
account for three to four outfalls. 

resolved permitted 
private SD 

2075 231E 3.9 E Kenworth Truck 
Co.    CMP none unknown 

SD 1 

(Former permit 
SO3001784) 

 
SO3008681A 

Kenworth’s NPDES permit was 
terminated in Feb 2003. It remains 
unclear whether past discharges 
went directly into the Duwamish. 
Insurance Auto Auctions 
(SO3008681) also has three 
permitted outfalls located on the 
Kenworth property. These may 
account for three to four outfalls. 

resolved permitted 
private SD 

2076 230E 3.9 E Kenworth Truck 
Co.    30-in. 

steel none unknown 
SD 1 

(Former permit 
SO3001784) 

 
SO3008681A 

Kenworth’s NPDES permit was 
terminated in Feb 2003. It remains 
unclear whether past discharges 
went directly into the Duwamish. 
Insurance Auto Auctions 
(SO3008681) also has three 
permitted outfalls located on the 
Kenworth property. These may 
account for three to four outfalls. 

resolved permitted 
private SD 

2077 229E 3.9 E Boeing – 
Thompson   steel 1 gpm private 

SD 1 SO3000148D 
Permit indicates direct discharge to 
LDW, permitted under Boeing 
Development Center 

resolved permitted 
private SD 

2078 236E 4.2 E Container 
Properties LLC 

Formerly 
Rhône-
Poulenc/ 
Slip 6 

 8-in. plug 
iron  dripping unknown 

SD 1 none found  

Location identified as stormwater 
outfall utilized by Rhône-Poulenc. 
Outfall location may have been 
abandoned during demolition of 
onsite buildings. New sub-grade 
stormwater piping plumbed to City of 
Seattle storm drains. 

resolved private SD 

2079 235E 4.2 E Container 
Properties LLC 

Formerly 
Rhône-
Poulenc/ 
Slip 6 

 6-in. plug 
iron none unknown 

SD 1 none found  

Location identified as stormwater 
outfall utilized by former Rhône-
Poulenc. Pipe securely plugged 
according to City of Seattle survey. 

resolved abandoned 
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2080 234E 4.2 E King County   
 24-in. 
riveted 
steel 

 20 gpm KC SD 1 na King County Airport storm drain No. 
1 resolved public SD 

2081 237E 4.2 E 
Boeing 
Developmental 
Center 

  36-in. 
concrete none private 

SD 1 SO3000146D, 
SO3000148D  

Ecology database shows 14 
permitted outfalls for BDC, but 
numbers are DC1 to DC17, 
discontinuous. Boeing files show 18 
outfalls (DC1 to DC18).  

resolved permitted 
private SD 

2082 238E 4.2 E 
Boeing 
Developmental 
Center 

  24-in. 
steel dripping private 

SD 1 SO3000146D, 
SO3000148D  

Ecology database shows 14 
permitted outfalls for BDC, but 
numbers are DC1 to DC17, 
discontinuous. Boeing files show 18 
outfalls (DC1 to DC18).  

resolved permitted 
private SD 

2083 239E 4.2 E Slip 6 – Non-
Boeing    6-in. 

steel discharge unknown 
SD 1 none found  

Not a Boeing permitted outfall. 
Boeing has investigated this pipe 
and believes that it is a drain from 
an underground utility vault that 
predates Boeing’s use of this 
property. Boeing is in the process of 
having this pipe plugged. 

resolved abandoned 

2084 240E 4.2 E Slip 6 – Non-
Boeing    6-in. dripping unknown 

SD 1 none found  

Not a Boeing permitted outfall. 
Boeing has investigated this pipe 
and believes that it is a drain from 
an underground utility vault that 
predates Boeing’s use of this 
property. Boeing is in the process of 
having this pipe plugged. 

resolved abandoned 

2085 245E 4.5 E 
Boeing 
Developmental 
Center 

  36-in. 
concrete none private 

SD 1 SO3000146D, 
SO3000148D  

Ecology database shows 14 
permitted outfalls for BDC, but 
numbers are DC1 to DC17, 
discontinuous. Boeing files show 18 
outfalls (DC1 to DC18).  

resolved permitted 
private SD 

2086 244E 4.4 E 
Boeing 
Developmental 
Center 

  
48-in. 
riveted 
CMP 

low flow unknown 
SD 1  

Ecology database shows 14 
permitted outfalls for BDC, but 
numbers are DC1 to DC17, 
discontinuous. Boeing files show 18 
outfalls (DC1 to DC18). Note: this 
outfall is bricked shut, but discharge 
observed during survey.  

tentatively 
resolved abandoned 
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2087 243E 4.4 E 
Boeing 
Developmental 
Center 

  36-in. 
concrete na private 

SD 1 SO3000146D, 
SO3000148D  

Ecology database shows 14 
permitted outfalls for BDC, but 
numbers are DC1 to DC17, 
discontinuous. Boeing files show 18 
outfalls (DC1 to DC18).  

resolved permitted 
private SD 

2088 242E 4.4 E 
Boeing 
Developmental 
Center 

  36-in. 
concrete trickle private 

SD 1 SO3000146D, 
SO3000148D  

Ecology database shows 14 
permitted outfalls for BDC, but 
numbers are DC1 to DC17, 
discontinuous. Boeing files show 18 
outfalls (DC1 to DC18).  

resolved permitted 
private SD 

2089 241E 4.4 E 
Boeing 
Developmental 
Center 

  24-in. 
concrete na private 

SD 1 SO3000146D, 
SO3000148D  

Ecology database shows 14 
permitted outfalls for BDC, but 
numbers are DC1 to DC17, 
discontinuous. Boeing files show 18 
outfalls (DC1 to DC18).  

resolved permitted 
private SD 

2090 246E 4.6 E 
Boeing 
Developmental 
Center 

  36-in. 
concrete none private 

SD 1 SO3000146D, 
SO3000148D  

Ecology database shows 14 
permitted outfalls for BDC, but 
numbers are DC1 to DC17, 
discontinuous. Boeing files show 18 
outfalls (DC1 to DC18).  

resolved permitted 
private SD 

2091 247E 4.8 E 
Boeing 
Developmental 
Center 

  36-in. 
CMP 0.5 gpm private 

SD 1 SO3000146D, 
SO3000148D  

Ecology database shows 14 
permitted outfalls for BDC, but 
numbers are DC1 – DC17, 
discontinuous. Boeing files show 18 
outfalls (DC1–DC18). This outfall is 
likely DC5. 

resolved permitted 
private SD 

2092 248E 4.9 E 
Boeing 
Developmental 
Center 

  18-in. iron none private 
SD 1 SO3000146D, 

SO3000148D  

Ecology database shows 14 
permitted outfalls for BDC, but 
numbers are DC1 to DC17, 
discontinuous. Boeing files show 18 
outfalls (DC1 to DC18). This outfall 
is likely DC17. 

resolved permitted 
private SD 

2093 251E 4.9 E 
Boeing 
Developmental 
Center 

  24-in. 
concrete 5 gpm private 

SD 1 SO3000146D, 
SO3000148D  

Ecology database shows 14 
permitted outfalls for BDC, but 
numbers are DC1 to DC17, 
discontinuous. Boeing files show 18 
outfalls (DC1 to DC18). This outfall 
is likely DC 2. 

resolved permitted 
private SD 
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2094 252E 4.9 E 
Boeing 
Developmental 
Center 

  12-in. 
concrete none unknown 1  

Ecology database shows 14 
permitted outfalls for BDC, but 
numbers are DC1 to DC17, 
discontinuous. Boeing files show 18 
outfalls (DC1 to DC18).  

unresolved 

pipe of 
unresolved 

origin and/or 
use 

2095 253E 4.9 E KC/SPU/ 
Boeing 

 KC Norfolk 
CSO (044) 

 84 in. 
 6 ft x 6 ft  10 gpm KC/SPU 

CSO/SD 1 see notes 

Public storm drain that also receives 
stormwater discharges from Boeing 
properties upstream. This discharge 
is permitted through Boeing 
Developmental Center (WA031488B 
or SO3000146C) as DC1. 
King County’s Norfolk CSO (044). 
Seattle Public Utilities also operates 
an EOF that discharges through this 
outfall. 

resolved CSO/SD 

2096 250E 4.9 E 
Boeing 
Developmental 
Center 

  6-in. iron dripping private 
SD 1 SO3000146D, 

SO3000148D  

Ecology database shows 14 
permitted outfalls for BDC, but 
numbers are DC1 to DC17, 
discontinuous. Boeing files show 18 
outfalls (DC1 to DC18). This outfall 
is likely DC 3. 

resolved permitted 
private SD 

2097 249E 4.9 E 
Boeing 
Developmental 
Center 

  8-in. steel none private 
SD 1 SO3000146D, 

SO3000148D  

Ecology database shows 14 
permitted outfalls for BDC, but 
numbers are DC1 to DC17, 
discontinuous. Boeing files show 18 
outfalls (DC1 to DC18). This outfall 
is likely DC 4. 

resolved permitted 
private SD 

2098 379W 4.5 W Seattle City Light    6-in. 
CMP none City SD 1 na Seattle City Light storm drain resolved public SD 

2099 378W 4.4 W Seattle City Light    6-in. 
CMP dripping City SD 1 na Seattle City Light storm drain resolved public SD 

2100 (A) 375W 4.2 W King County S 96th SD 72-in. 
CMP  flowing unknown 

SD 1 none found S 96th St SD resolved public SD 

2100 (B) 376W 4.2 W Duwamish Yacht 
Club   6-in. PVC  na unknown 

SD 1 none found Potentially a private SD serving 
adjacent waterfront property. unresolved 

pipe of 
unresolved 

origin and/or 
use 

2101 374W 4.0 W S 92nd Pl    18-in. 
concrete  none unknown 

SD 1 none found No information readily available – 
likely drains adjacent property. unresolved 

pipe of 
unresolved 

origin and/or 
use 
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2103 372W 3.8 W Boeing – South 
Park  12-in. 

concrete 0.5 gpm storm 
drain 1 none found No odor, no color. End of pipe 

chipped off. unresolved 

pipe of 
unresolved 

origin and/or 
use 

2106 358W 2.8 W S Portland St    24-in. DI  none unknown 
SD 1 none found No information readily available – 

likely drains adjacent property. unresolved 

pipe of 
unresolved 

origin and/or 
use 

2107 357W 2.8 W King County    36-in. 
RCP  2 gpm KC CSO 1 na 

King County Combined Sewer 
Overflow 
8th Ave S CSO (040) 

resolved CSO 

2108 359W 2.8 W S Portland St    8-in. DI none unknown 
SD 1 none found No information readily available – 

likely drains adjacent property.  unresolved 

pipe of 
unresolved 

origin and/or 
use 

2109 362W 2.9 W S Chicago St    11-in. 
wood none unknown 

SD 1 none found No information readily available – 
likely drains adjacent property. unresolved 

pipe of 
unresolved 

origin and/or 
use 

2110 361W 2.9 W S Chicago St   15-in. 
concrete  none unknown 

SD 1 none found No information readily available – 
likely drains adjacent property. unresolved 

pipe of 
unresolved 

origin and/or 
use 

2111 360W 2.9 W S Chicago St    12-in. DI none unknown 
SD 1 none found No information readily available – 

likely drains adjacent property. unresolved 

pipe of 
unresolved 

origin and/or 
use 

2112 356W 2.7 W SPU    na  na City SD 1 na Seattle Public Utility storm drain resolved public SD 

2113 355W 2.6 W S Webster St    6-in. 
concrete  moist unknown 

SD 1 none found 

No information readily available – 
likely drains adjacent street surface 
and may drain upland permitted 
locations. 

tentatively 
resolved public SD 

2114 354W 2.5 W Boyer Logistics, 
Inc    6-in. 

concrete none unknown 
SD 1 SO3005598A 

No specific information provided in 
permit, but Ecology database lists 
four outfalls at Boyer facility. 

resolved permitted 
private SD 

2115 353W 2.4 W Boyer Logistics, 
Inc    8-in. PVC none unknown 

SD 1 SO3005598A 
No specific information provided in 
permit, but Ecology database lists 
four outfalls at Boyer facility. 

resolved permitted 
private SD 

2116 352W 2.3 W Boyer Logistics, 
Inc    6-in. 

plastic none unknown 
SD 1 SO3005598A 

No specific information provided in 
permit, but Ecology database lists 
four outfalls at Boyer facility. 

resolved permitted 
private SD 



Table H-1, cont.  Outfalls ordered by ID number 

Lower
 Duwamish

 Waterway
 Group

 

Port  of Seattle  /  Ci ty  of Seattle  /  King County /  The Boeing Company  
FINAL 

LDW RI Appendix H 
July 9, 2010 

Page 15 
 

OUTFALL IDENTIFICATION 

RIVER 
MILE 

LAND OWNER/OPERATOR ID PIPE DESCRIPTION 

OUTFALL 
TYPE 

NO. OF 
OUTFALLS PERMIT NUMBER 

NOTES FROM PERMIT AND  
OTHER PERTINENT INFORMATION 

CURRENT 
STATUS 

PROPOSED 
DESIGNATION 

OUTFALL 
NO. 

SECONDARY 
IDa 

LAND OWNER/ 
OUTFALL 

OPERATOR 
SECONDARY 
OWNER ID 

DIAMETER/ 
MATERIAL 

FLOW 
RATEb 

2117 351W 2.3 W Boyer Logistics, 
Inc    4-in. PVC none unknown 

SD 1 SO3005598A 
No specific information provided in 
permit, but Ecology database lists 
four outfalls at Boyer facility. 

resolved permitted 
private SD 

2118 350W 2.2 W SPU    24-in. 
concrete none City SD 1 na Seattle Public Utility storm drain resolved public SD 

2120 348W 2.2 W 1st Ave S Bridge 
(west side)   36-in. 

concrete   10 cfs unknown 
SD 1 none found 

Overflow from West Seattle 
reservoir; not associated with 
discharges from combined or 
sanitary sewer. 

resolved EOF 

2121 346W 2.1 W 1st Ave S Bridge 
(west side)    12-in. 

concrete na  unknown 
SD 1 none found 

WSDOT bridge drains – no permit is 
likely to be located because covered 
under general permit. Permit for 
Swan Bay Holding Dock 
(SO3002471) has one permitted 
outfall that may account for this pipe. 

unresolved 

pipe of 
unresolved 

origin and/or 
use 

2122 338W 1.9 W Port – 
Terminal 115    24-in. 

concrete  1 gpm Port SD 1 na Port of Seattle storm drain resolved public SD 

2123 334W 1.9 W Port – 
Terminal 115    12-in. 

CMP none Port SD 1 na Port of Seattle storm drain resolved public SD 

2124 336W 1.9 W Port – 
Terminal 115   

18-in. 
concrete 
lined DI  

 na Port SD 1 na Port of Seattle storm drain resolved public SD 

2125 335W 1.9 W SPU    72-in. 
concrete 100 gpm City SD 1 na Seattle Public Utility storm drain resolved public SD 

2127 332W 1.5 W SPU/King 
County    48-in. 

concrete 50 gpm 
KC 

CSO/ 
City SD 

1 na Terminal 115 CSO (038)/SW Kenny 
SD.  resolved CSO/SD 

2128 331W 1.5 W Port – 
Terminal 115 West Shore  15-in. 

CMP 
under-
water 

unknown 
SD 1 

SO3002227D 
WAG503191D 
WAG503347 

Map in permit shows two clear 
outfalls, and mentions various other 
ditches/drainage points. 

resolved public SD 

2129 329W 1.4 W Duwamish 
Shipyard, LLC    6-in. DI none unknown 

SD 1 WA0030937C 

Five outfalls listed on permit, but 
only 1 outfall located in City of 
Seattle survey. All outfalls may all be 
routed to single discharge point or 
routed to a municipal treatment 
facility. 

tentatively 
resolved 

permitted 
private SD 

2130 330W 1.4 W Glacier 
Northwest West Shore  15-in. DI none unknown 

SD 1 
SO3002227DWAG

503191C 
WAG503347 

Map in permit shows two clear 
outfalls, and mentions various other 
ditches/drainage points. 

tentatively 
resolved 

permitted 
private SD 
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2131 328W 1.3 W Alaska Marine 
Lines    12-in. 

steel 1/8 full unknown 
SD 1 SO3001365D 

Pipe is probably covered by Alaska 
Marine permit which notes that pipes 
discharge directly to LDW. 

resolved permitted 
private SD 

2132 327W 1.3 W Alaska Marine 
Lines    12-in. 

steel none unknown 
SD 1 SO3001365D 

Pipe is probably covered by Alaska 
Marine permit which notes that pipes 
discharge directly to LDW. 

resolved permitted 
private SD 

2133 324W 1.3 W Alaska Marine 
Lines    12-in. 

steel ¾ full unknown 
SD 1 SO3001365D 

Pipe is probably covered by Alaska 
Marine permit which notes that pipes 
discharge directly to LDW. 

resolved permitted 
private SD 

2134 326W 1.3 W Alaska Marine 
Lines    4-in. PVC  ¾ full unknown 

SD 1 SO3001365D 
Pipe is probably covered by Alaska 
Marine permit which notes that pipes 
discharge directly to LDW. 

resolved permitted 
private SD 

2135 325W 1.3 W Alaska Marine 
Lines    4-in. PVC none unknown 

SD 1 SO3001365D 
Pipe is probably covered by Alaska 
Marine permit which notes that pipes 
discharge directly to LDW. 

resolved permitted 
private SD 

2136 323W 1.3 W Alaska Marine 
Lines    6-in. 

steel full flow unknown 
SD 1 SO3001365D 

Pipe is probably covered by Alaska 
Marine permit which notes that pipes 
discharge directly to LDW. 

resolved permitted 
private SD 

2137 322W 1.2 W Lafarge 
Corporation    24-in. 

concrete 5/8 flow unknown 
SD 1 WA0002232 

Permit gives range coordinates for 
outfalls, but no specific number. All 
unknowns are likely covered by this 
permit. 

resolved permitted 
private SD 

2138 317W 1.0 W Lafarge 
Corporation    6-in. 

steel none unknown 
SD 1 WA0002232 

Permit gives range coordinates for 
outfalls, but no specific number. All 
unknowns are likely covered by this 
permit. 

resolved permitted 
private SD 

2139 316W 1.0 W Lafarge 
Corporation    6-in. DI none unknown 

SD 1 WA0002232 

Permit gives range coordinates for 
outfalls, but no specific number. All 
unknowns are likely covered by this 
permit. 

resolved permitted 
private SD 

2140 312W 0.5 W Drummond State Parks 8-in. 
steel  none unknown 

SD 1  

Permit for Evergreen Trails, Inc., 
mentions direct discharge to LDW 
through one outfall of 5 acres of 
paved area, similar to observations 
from City survey. 
Location/ownership of this pipe 
unclear. 

unresolved 

pipe of 
unresolved 

origin and/or 
use 
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2141 313W 0.5 W Drummond State Parks  8-in. 
steel none unknown 

SD 1 Evergreen Trails: 
SO3002966C 

Permit for Evergreen Trails, Inc. 
mentions direct discharge to LDW 
through one outfall of 5 acres of 
paved area, similar to observations 
from City survey. This location most 
closely matches latitude and 
longitude information provided in the 
permit.  

tentatively 
resolved 

permitted 
private SD 

2142 314W 0.5 W Drummond State Parks  8-in. 
steel none unknown 

SD 1  

Permit for Evergreen Trails, Inc. 
mentions direct discharge to LDW 
through one outfall of 5 acres of 
paved area, similar to observations 
from City survey. 
Location/ownership of this pipe 
unclear. 

unresolved 

pipe of 
unresolved 

origin and/or 
use 

2143 315W 0.5 W Drummond State Parks  8-in. 
steel none unknown 

SD 1  

Permit for Evergreen Trails, Inc. 
mentions direct discharge to LDW 
through one outfall of 5 acres of 
paved area, similar to observations 
from City survey. 
Location/ownership of this pipe 
unclear. 

unresolved 

pipe of 
unresolved 

origin and/or 
use 

2144 307W 0.3 W SW Idaho St    10-in. DI under-
water 

unknown 
SD 1 none found No information readily available – 

may drain adjacent property. unresolved 

pipe of 
unresolved 

origin and/or 
use 

2145 308W 0.3 W SW Idaho St    4-in. DI  none unknown 
SD 1 none found No information readily available – 

may drain adjacent property. unresolved 

pipe of 
unresolved 

origin and/or 
use 

2146 306W 0.3 W SW Idaho St    6-in. DI none unknown 
SD 1 none found No information readily available – 

may drain adjacent property. unresolved 

pipe of 
unresolved 

origin and/or 
use 

2147 305W 0.3 W SW Idaho St   72-in. 
concrete 

 under-
water 

unknown 
SD 1 none found SPU storm drain resolved public SD 

2148 301W 0.0 W Port    12-in. 
CPE  none Port SD 1 na Port of Seattle storm drain resolved public SD 

2149 300W 0.0 W Port    24-in. 
CPE na Port SD 1 na Port of Seattle storm drain resolved public SD 

2150 302W 0.1 W Port    18-in. 
CPE na Port SD 1 na Port of Seattle storm drain resolved public SD 
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2151 104E 0.1 Port   

 15-in. 
CMP, 
behind 

headwall 

 none Port SD 1 na Port of Seattle storm drain resolved public SD 

2153 107E 0.5 E King County    36-in. na KC CSO 1 na Concrete stormwater system 
structure, not point of outfall resolved not an outfall 

2154 103E 0.1 E Port    6-in. 
concrete none Port SD 1 na Port of Seattle storm drain resolved public SD 

2155 106E 0.5 E SPU, King 
County    144-in. 

concrete 2 ft/sec 
SPU and 

KC 
CSO/SD 

1 na 

Seattle Public Utility Diagonal CSO 
(No. 111) and King County Hanford 
No. 1 (031)/Bayview CSO; Seattle 
Public Utility SD 

resolved CSO/SD 

2156 102E 0.0 Port   

 18-in. 
CMP at 

headwall 
DI 

 20 gpm Port SD 1 na Port of Seattle storm drain resolved public SD 

2157 309W 0.4 W Birmingham    24-in. 
concrete na unknown 

SD 1 SO3002341D 
Permit for General Recycling of WA 
discharges directly to LDW in this 
general location. 

tentatively 
resolved 

permitted 
private SD 

2200 380W 4.6 W 
WSDOT, 
Turning basin – 
SW shoreline 

   30-in. 
CMP na unknown 

SD 1 none found Outfall location corresponds with 
WSDOT discharge point for SR 99. resolved public SD 

2201 381W 4.6 W 
WSDOT, 
Turning basin – 
NW shoreline 

   36-in. 
CMP 3 gpm unknown 

SD 1 none found Outfall location corresponds with 
WSDOT discharge point for SR 99. resolved public SD 

2205 377W 4.3 W 
Port of 
Seattle/Delta 
Marine 

 na na creek 1 none found Creek outlet on Port property south 
of S 96th, just south of Delta crane. resolved 

stream, 
channel, or 

swale 
2209 370W 3.6 W Port    8-in. PVC none Port SD 1 na Port of Seattle storm drain resolved public SD 

2210 369W 3.6 W Port   4-in. and 
3-in. iron  na not an 

outfall 1 na 

Pipe location identified as suspected 
abandoned in Herrera survey. Pipe 
noted during site activities but 
identified as miscellaneous shoreline 
debris and not an outfall. 

resolved not an outfall 

2211 368W 3.6 W Port    4-in. CPE none not an 
outfall 1 na 

 Pipe location identified as 
suspected abandoned in Herrera 
survey. Pipe noted during site 
activities but identified as 
miscellaneous shoreline debris and 
not an outfall. 

resolved not an outfall 
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2212 366W 3.6 W Port    6-in. PVC none Port SD 1 na Port of Seattle storm drain resolved public SD 

2213 371W 3.7 W Drainage swale  na na swale 1 na Drainage/creek swale resolved 
stream, 

channel, or 
swale 

2214 365W 3.5 W South Park 
Marina    12-in. 

CMP na unknown 
SD 1 WAG030045C Direct discharge to LDW. resolved permitted 

private SD 

2215 364W 3.4 W 16th Ave Bridge 
(south side)    12-in. 

CMP na unknown 
SD 1 none found 

Pipe is relatively new, and likely 
related to drainage from bridge. No 
permit is likely to be located. 

resolved public SD 

2216 170E 2.9 E First South 
Properties 

Cedar 
Grove/Slip 
4 South 

 6-in. 
concrete na unknown 

SD 1 SO3002641C 

Ecology database lists two outfalls 
(Outfalls A and B) that are matches 
for two First South locations 
(permitted). The remaining three 
outfalls are identified in the Slip 4 
SCAP as storm drains. 

tentatively 
resolved 

permitted 
private SDs 

2217 167E 2.9 E First South 
Properties 

Cedar 
Grove/Slip 
4 South 

 4-in. 
steel na unknown 

SD 1 SO3002641C 

Ecology database lists two outfalls 
(Outfalls A and B) that are matches 
for two First South locations 
(permitted). The remaining three 
outfalls are identified in the Slip 4 
SCAP as storm drains. 

tentatively 
resolved 

permitted 
private SDs 

2219 166E 2.9 E First South 
Properties 

Cedar 
Grove/Slip 
4 South 

 6-in. 
steel na unknown 

SD 1 SO3002641C 

Ecology database lists two outfalls 
(Outfalls A and B) that are matches 
for two First South locations 
(permitted). The remaining three 
outfalls are identified in the Slip 4 
SCAP as storm drains. 

tentatively 
resolved 

permitted 
private SDs 

2220 333W 1.8 W Port    24-in. 
concrete na Port SD 1 na Port of Seattle storm drains resolved public SD 

2223 121E 1.1 E King County   
 18-in. 
ductile 

iron 
 na KC CSO 1 na 

King County Combined Sewer 
Overflow 
Brandon St. (041) 

resolved CSO 

2225 109E 0.6 E Port   18-in. 
concrete none Port SD 1 na Port of Seattle storm drain resolved public SD 

2226 311W 0.5 W Drummond  na 15 gpm Ditch 1 na Ditch at Drummond property resolved 
stream, 

channel, or 
swale 

2232 304W 0.2 W Port    18-in. 
CPE none Port SD 1 na Port of Seattle storm drain resolved public SD 
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OWNER ID 
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FLOW 
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2233 303W 0.1 W Port  na na channel 1 na Drainage channel constructed by 
Port at T-105 resolved 

stream, 
channel, or 

swale 
2244 119E 1.1 E King County    na na KC SD 1 na King County storm drain resolved public SD 

2245 118E 0.9 E 
General 
Services 
Administration 

   32-in. 
steel na unknown 

SD 1 none found No permit located for WA Liquor 
Control Board. resolved public SD 

2246 114E 0.9 E 
General 
Services 
Administration 

   8-in. 
concrete na unknown 

SD 1 none found No permit located for WA Liquor 
Control Board. resolved public SD 

2247 116E 0.9 E 
General 
Services 
Administration 

   8-in. 
concrete na unknown 

SD 1 none found No permit located for WA Liquor 
Control Board. resolved public SD 

2501 140E 1.9 E unknown  48-in. 
concrete none    Flapper valve in good condition. unresolved 

pipe of 
unresolved 

origin and/or 
use 

2502 139E 1.9 E King County    8-ft steel 
gate none KC CSO 1 na King County Combined Sewer 

Overflow, E Michigan (039) resolved CSO 

2503 138E 1.9 E WSDOT    36-in. 
concrete none WSDOT 

SD 1 na 1st Ave S bridge SD resolved public SD 

2505 340W 2.0 W 1st Ave S Bridge 
(west side)    12–18-in. 

CMP none unknown 
SD 1 none found 

WSDOT bridge drains – no permit is 
likely to be located because covered 
under general permit.  

resolved public SD 

2506 341W 2.0 W King County    36-in. 
concrete none KC CSO 1 na King County Combined Sewer 

Overflow, W Michigan CSO (042) resolved CSO 

2507 344W 2.1 W 1st Ave S Bridge 
(west side)    8-in. 

steel none unknown 
SD 1 none found 

WSDOT bridge drains – no permit is 
likely to be located because covered 
under general permit.  

resolved public SD 

2508 343W 2.1 W 1st Ave S Bridge 
(west side)    18-in. 

concrete none unknown 
SD 1 SO3002471 

Permit for Swan Bay Holding Dock 
(SO3002471) has one permitted 
outfall that most closely correlates 
with the pipe size and location of this 
discharge point. 

resolved permitted 
private SD 

2509 345W 2.1 W 1st Ave S Bridge 
(west side)    12-in. 

concrete none  unknown 
SD 1 none found 

WSDOT bridge drains – no permit is 
likely to be located because covered 
under general permit.  

resolved public SD 

2510 347W 2.1 W 1st Ave S Bridge 
(west side)    8-in. PVC none  unknown 

SD 1 none found 
WSDOT bridge drains – no permit is 
likely to be located because covered 
under general permit. 

resolved public SD 
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2512 342W 2.1 W 1st Ave S Bridge 
(west side)    4-in. ABS none unknown 

SD 1 none found 
WSDOT bridge drains – no permit is 
likely to be located because covered 
under general permit.  

resolved public SD 

3000 206E 3.5 E Boeing – Plant 2   10-in. 
PVC none unknown 

SD 1 SO3000482D, 
WA0002917   resolved permitted 

private SD 

3001 205E 3.5 E Boeing – Plant 2   6-in. IP none unknown 
SD 1  

No color or odor reported in City 
survey. Likely disconnected 
structure piping, rather than an 
outfall (FS 2006). 

resolved not an outfall 

3002 204E 3.5 E Boeing – Plant 2   12-in. 
steel none unknown 

SD 1  
Visual evidence of plug according to 
City survey. Boeing could not locate 
this outfall. 

resolved abandoned 

3003 203E 3.5 E Boeing – Plant 2   6-in. IP none unknown 
SD 1 SO3000482D, 

WA0002917   resolved permitted 
private SD 

3004 202E 3.5 E Boeing – Plant 2   6-in. steel none unknown 
SD 1 SO3000482D, 

WA0002917   resolved permitted 
private SD 

3005 201E 3.5 E Boeing – Plant 2   10-in. 
PVC none unknown 

SD 1 SO3000482D, 
WA0002917   resolved permitted 

private SD 

3006 200E 3.4 E Boeing – Plant 2   4-in. DI none unknown 
SD 1  

Location once an NPDES permitted 
outfall; sign posted at the outfall that 
says “DOE 017A monitor point.” 
Boeing survey indicated that pipe 
has since been abandoned 
(Floyd|Snider 2006). 

resolved abandoned 

3007 199E 3.4 E Boeing – Plant 2   6-in. DI none unknown 
SD 1 SO3000482D, 

WA0002917   resolved permitted 
private SD 

3008 198E 3.4 E Boeing – Plant 2   4-in. DI none unknown 
SD 1  

Boeing survey noted that pipe was 
broken and disconnected 
(Floyd|Snider 2006). 

resolved abandoned 

3009 197E 3.4 E Boeing – Plant 2   6-in. DI none unknown 
SD 1  Visual evidence of plug according to 

City survey.  resolved abandoned 

3010 196E 3.4 E Boeing – Plant 2   4-in. steel none unknown 
SD 1  Visual evidence of plug according to 

City survey. resolved abandoned 

3011 195E 3.4 E Boeing – Plant 2   10-in. 
PVC none unknown 

SD 1 SO3000482D, 
WA0002917 

Boeing field survey indicated 10-in. 
diameter of this pipe (Floyd|Snider 
2006). 

resolved permitted 
private SD 

3012 194E 3.4 E Boeing – Plant 2   6-in. DI none unknown 
SD 1  

Boeing field survey confirmed that 
pipe is abandoned, but origin is 
unknown (Floyd|Snider 2006). 

resolved abandoned 
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3013 193E 3.4 E Boeing – Plant 2   6-in. PVC none unknown 
SD 1  

Boeing field survey confirmed that 
this pipe is abandoned (Floyd|Snider 
2006). 

resolved abandoned 

3014 192E 3.4 E Boeing – Plant 2   4-in. DI na unknown 
SD 1  

Boeing field survey confirmed that 
pipe is disconnected and abandoned 
(Floyd|Snider 2006). 

resolved abandoned 

3015 191E 3.4 E Boeing – Plant 2   6-in. DI none unknown 
SD 1 SO3000482D, 

WA0002917   resolved permitted 
private SD 

3016 190E 3.3 E Boeing – Plant 2   24-in. 
CMP none unknown 

SD 1  Confirmed abandoned in Ecology 
files. resolved abandoned 

3017 207E 3.5 E Boeing – Plant 2   10-in. DI flushing unknown 
SD 1  

Outfall location noted to be flushing 
during 2003 survey; Boeing 
completed subsequent field survey 
confirming this location no longer an 
outfall, but rather a disconnected 
weir/pipe that was originally 
connected to outfall V (Floyd|Snider 
2006). Pipe now abandoned. 

resolved abandoned 

3018 208E 3.5 E Boeing – Plant 2   2-in. PVC none unknown 
SD 1  

2003 survey observed this outfall to 
be associated with DOE 013 monitor 
point outfall 013. Feature was not 
located during subsequent Boeing 
in-field survey (Floyd|Snider 2006); 
Boeing identifies as not an outfall. 

resolved not an outfall 

3019 209E 3.5 E Boeing – Plant 2   na na unknown 
SD 1  

2003 survey observed this outfall to 
be associated with DOE 012 monitor 
point outfall 012.No outfall specifics 
were identified during survey. 
Feature was not located during 
subsequent Boeing in-field survey 
(Floyd|Snider 2006). Boeing 
identified as not an outfall. 

resolved not an outfall 

3022 178E 3.1 E Boeing – Plant 2   8-in. PVC dripping unknown 
SD 1 SO3000482D, 

WA0002917   resolved permitted 
private SD 

3023 179E 3.1 E Boeing – Plant 2   6-in. PVC none unknown 
SD 1  

Pipe not visibly plugged, but Boeing 
field survey indicates that this pipe is 
abandoned (Floyd|Snider 2006). 

resolved abandoned 

3024 180E 3.1 E Boeing – Plant 2   10-in. 
steel none unknown 

SD 1 SO3000482D, 
WA0002917   resolved permitted 

private SD 

3025 181E 3.1 E Boeing – Plant 2   3-in. PVC none unknown 
SD 1  Visual evidence of plug according to 

City survey.  resolved abandoned 
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3026 182E 3.2 E Boeing – Plant 2   8-in. PVC none unknown 
SD 1 SO3000482D, 

WA0002917   resolved permitted 
private SD 

3027 183E 3.2 E Boeing – Plant 2   10-in. DI none unknown 
SD 1 SO3000482D, 

WA0002917   resolved permitted 
private SD 

3028 184E 3.2 E Boeing – Plant 2   6-in. DI na unknown 
SD 1 SO3000482D, 

WA0002917   resolved permitted 
private SD 

3030 185E 3.3 E Boeing – Plant 2   24-in. 
CMP dripping unknown 

SD 1 SO3000482D, 
WA0002917   resolved permitted 

private SD 

3031 187E 3.3 E SPU/Boeing    8-in. 
concrete na City SD 1 na 

According to City records, this outfall 
serves the southern portion of 16th 
Ave S and the Boeing facility at 
7755 E Marginal Way, with cross 
connection and discharge through 
outfall No.  3032. This particular 
location is not an outfall 

resolved not an outfall 

3032 186E 3.3 E SPU/Boeing    12-in. DI dripping public 
SD 1   

Outfall drains both public roadways 
and Boeing Plant 2 (Outfall J). 
Shared-use identified (Floyd|Snider 
2006). Side sewer card confirms that 
this pipe drains both Boeing facilities 
and roadway. 

resolved public SD 

3034 189E 3.3 E Boeing – Plant 2   12-in. 
PVC none unknown 

SD 1  

3034 is a flow weir that was once 
connected to pipe L (3035). Pipe 
and weir are no longer connected 
(Floyd|Snider 2006). 

resolved abandoned 

3035 188E 3.3 E Boeing – Plant 2   12-in. DI none unknown 
SD 1 SO3000482D, 

WA0002917   resolved permitted 
private SD 

3037 363W 3.2 W S Southern St   18-in. 
CMP  none unknown 

SD 1 none found 

No information readily available – 
likely drains adjacent street surface 
and may drain upland permitted 
locations. The City does not have 
any storm drains in this area . 

tentatively 
resolved 

pipe of 
unresolved 

origin and/or 
use 

5000 115E 0.9 E 
General 
Services 
Administration 

   32-in. 
steel na unknown 

SD 1 none found No permit located for WA Liquor 
Control Board. resolved public SD 

5001 117E 0.9 E 
General 
Services 
Administration 

   32-in. 
steel na unknown 

SD 1 none found No permit located for WA Liquor 
Control Board. resolved public SD 
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5002 318W 1.2 W Lafarge 
Corporation    36-in. 

CMP none unknown 
SD 1 WA0002232E 

Permit gives range coordinates for 
outfalls, but no specific number. All 
unknowns are likely covered by this 
permit. 

resolved permitted 
private SD 

5003 319W 1.2 W Lafarge 
Corporation    32-in. 

CMP 4 gpm unknown 
SD 1 WA0002232E 

Permit gives range coordinates for 
outfalls, but no specific number. All 
unknowns are likely covered by this 
permit. 

resolved permitted 
private SD 

5004 320W 1.2 W Lafarge 
Corporation    28-in. 

CMP trickle unknown 
SD 1 WA0002232E 

Permit gives range coordinates for 
outfalls, but no specific number. All 
unknowns are likely covered by this 
permit. 

resolved permitted 
private SD 

5005 321W 1.2 W Lafarge 
Corporation    48-in. 

concrete trickle unknown 
SD 1 WA0002232E 

Permit gives range coordinates for 
outfalls, but no specific number. All 
unknowns are likely covered by this 
permit. 

resolved permitted 
private SD 

5006 175E 2.8 E Crowley Marine    8-in. PVC none unknown 
SD 1 Northland Service: 

SO3003646 

No permit located for 
Crowley/Crowley Marine. Permit for 
Northland Services identifies six 
outfalls, that are fairly good matches 
to the six outfalls identified by City of 
Seattle survey at Crowley Marine. 

tentatively 
resolved 

permitted 
private SD 

5007 173E 2.8 E Crowley Marine    8-in. PVC none unknown 
SD 1 Northland Service: 

SO3003646 

No permit located for 
Crowley/Crowley Marine. Permit for 
Northland Services identifies six 
outfalls, that are fairly good matches 
to the six outfalls identified by City of 
Seattle survey at Crowley Marine. 

tentatively 
resolved 

permitted 
private SD 

5008 172E 2.8 E Crowley Marine    8-in. PVC none unknown 
SD 1 Northland Service: 

SO3003646 

No permit located for 
Crowley/Crowley Marine. Permit for 
Northland Services identifies six 
outfalls, that are fairly good matches 
to the six outfalls identified by City of 
Seattle survey at Crowley Marine. 

tentatively 
resolved 

permitted 
private SD 

5009 168E 2.8 E Crowley Marine    8-in. PVC none unknown 
SD 1 Northland Service: 

SO3003646 

No permit located for 
Crowley/Crowley Marine. Permit for 
Northland Services identifies six 
outfalls, that are fairly good matches 
to the six outfalls identified by City of 
Seattle survey at Crowley Marine. 

tentatively 
resolved 

permitted 
private SD 
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5010 163E 2.8 E Crowley Marine    8-in. PVC none unknown 
SD 1 Northland Service: 

SO3003646 

No permit located for 
Crowley/Crowley Marine. Permit for 
Northland Services identifies six 
outfalls, that are fairly good matches 
to the six outfalls identified by City of 
Seattle survey at Crowley Marine. 

tentatively 
resolved 

permitted 
private SD 

BDC-1 (formerly 
Boeing 6) 4.4 E 

Boeing 
Developmental 
Center 

  na na na 1 SO3000146C, 
SO3000148  

Ecology database shows 14 
permitted outfalls for BDC, but 
numbers are DC1 to DC17, 
discontinuous. Boeing files show 
18 outfalls (DC1 to DC18).  

resolved permitted 
private SD 

BDC-2 (formerly 
Boeing 7) 4.7 E 

Boeing 
Developmental 
Center 

  na na na 1 SO3000146C, 
SO3000148  

Ecology database shows 14 
permitted outfalls for BDC, but 
numbers are DC1 to DC17, 
discontinuous. Boeing files show 
18 outfalls (DC1 to DC18).  

resolved permitted 
private SD 

BDC-3 (formerly 
Boeing 8) 4.7 E 

Boeing 
Developmental 
Center 

  na na na 1 SO3000146C, 
SO3000148  

Ecology database shows 14 
permitted outfalls for BDC, but 
numbers are DC1 to DC17, 
discontinuous. Boeing files show 
18 outfalls (DC1 to DC18).  

resolved permitted 
private SD 

BDC-4 (formerly 
Boeing 9) 4.7 E 

Boeing 
Developmental 
Center 

  na na na 1 SO3000146C, 
SO3000148  

Ecology database shows 14 
permitted outfalls for BDC, but 
numbers are DC1 to DC17, 
discontinuous. Boeing files show 
18 outfalls (DC1 to DC18).  

resolved permitted 
private SD 

BDC-5 (formerly 
Boeing 10) 4.9 E 

Boeing 
Developmental 
Center 

  na na na 1 SO3000146C, 
SO3000148  

Ecology database shows 14 
permitted outfalls for BDC, but 
numbers are DC1 to DC17, 
discontinuous. Boeing files show 
18 outfalls (DC1 to DC18). This is 
likely DC 16. 

resolved permitted 
private SD 

Boeing 1  3.0 E Boeing – Plant 2   na na na 1 SO3000482D, 
WA0002917 Outfall added during Boeing update. resolved permitted 

private SD 

Boeing 2  3.1 E Boeing – Plant 2   na na na 1 SO3000482D, 
WA0002917 Outfall added during Boeing update. resolved permitted 

private SD 

Boeing 3  3.4 E Boeing – Plant 2   na na na 1 SO3000482D, 
WA0002917 

Outfall was not identified by Herrera 
but is an active outfall (Floyd|Snider 
2006). 

resolved permitted 
private SD 

Boeing 4  3.5 E Boeing – Plant 2   na na na 1 SO3000482D, 
WA0002917 

Outfall added by Boeing since it was 
not located by Herrera/City. resolved permitted 

private SD 
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Boeing 5  3.5 E Boeing – Plant 2   na na na 1 SO3000482D, 
WA0002917 

Outfall is active, but buried in 
embankment (Floyd|Snider 2006). resolved permitted 

private SD 

Boeing 6 (formerly 
Boeing 11) 3.3 E Boeing – Plant 2   na na na 1 SO3000482D, 

WA0002917 

This 4-in. pipe was not located by 
Herrera or Boeing but is presumed 
to be located near outfall J 
(Floyd|Snider 2006). 

resolved permitted 
private SD 

Boeing 7 (formerly 
Boeing 12) 3.5 E Boeing – Plant 2   na na na 1 SO3000482D, 

WA0002917 
Outfall added by Boeing since it was 
not located by Herrera/City. resolved permitted 

private SD 

Boeing 8  (formerly 
Boeing 13) 3. 7 E Boeing – Plant 2   na na na 1 SO3000482D, 

WA0002917 

Outfall X was missed during Herrera 
survey. This outfall is now 
abandoned, and flow is routed 
through outfall Z (Floyd|Snider 
2006). 

resolved abandoned  

Boeing 9 (formerly 
Boeing 14) 3.6 E Boeing – Plant 2   na na na 1 SO300048D, 

WA0002917 

This outfall (located just north of 
2059) was not located by Herrera. 
Outfall formerly drained a portion of 
the South Yard but is not abandoned 
(Floyd|Snider 2006).  

resolved permitted 
private SD 

HRE 1  0.1 Port/Harbor Real 
Estate       unknown 

SD 1 none found 

Outfall located on Port property 
adjacent to Harbor Real Estate. 
Discharge of stormwater from both 
properties likely. 

tentatively 
resolved public SD 

Port - SF  1.9 W Port – Sea 
Freeze       Port SD 1 na Port of Seattle storm drain resolved public SD 

S Brighton 
St  2.1 E SPU       SPU 

CSO/SD 1 na 

Seattle Public Utility CSO/SD – old 
outfall layer. Outfall not found during 
field survey. Location plotted from 
SPU GIS. 

resolved CSO/SD 

SP 1  3.9 W Boeing – South 
Park   12-in. 

concrete 0.5 gpm unknown 
SD 1 SO3001009D 

Permit for Boeing South Park 
Facility lists five outfalls (SP1 to 
SP5) 

resolved permitted 
private SD 

SP 2  3.9 W Boeing – South 
Park   na na na 1 SO3001009D 

Permit for Boeing South Park 
Facility lists five outfalls (SP1 to 
SP5) 

resolved permitted 
private SD 

SP 3  3.8 W Boeing – South 
Park   na na na 1 SO3001009D 

Permit for Boeing South Park 
Facility lists five outfalls (SP1 to 
SP5) 

resolved permitted 
private SD 

SP 4  3.8 W Boeing – South 
Park   na na na 1 SO3001009D 

Permit for Boeing South Park 
Facility lists five outfalls (SP1 to 
SP5) 

resolved permitted 
private SD 
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SP 5  3.7 W Boeing – South 
Park   na na na 1 SO3001009D 

Permit for Boeing South Park 
Facility lists five outfalls (SP1 to 
SP5) 

resolved permitted 
private SD 

Duwamish 
Pump 
Station 

East (035) 

 0.5 E King County    36-in. na KC CSO 1 na King County EOF 
Duwamish Pump Station East (035) resolved EOF 

East 
Marginal 
Way S 
Pump 
Station 
(043) 

 2.8 E King County     1 na 
East Marginal Way South Pump 
Station 
King County EOF 

resolved EOF 

a Numbers assigned by SPU that run sequentially from north to south along waterway for easier identification of outfall locations. E-W indicates east and west side of waterway. 
b Visual observations from field survey completed May 16 to 20, 2003, and June 2 to 11, 2003. 
c Because the ownership of this outfall is to be determined, the proposed designation reflects current use of the outfall only. 

ABS – acrylonitrile butadiene styrene 
CFS – cubic feet per second 
CMP – composite construction 
CSO – combined sewer overflow 
DI – diameter 
E – east 
EOF – emergency overflow 
FS – Floyd Snider 
gpm – gallon per minute 

ID – identification 
KC – King County 
LDW – Lower Duwamish Waterway 
na – not available 
NPDES – National Pollutant Discharge Elimination System 
PVC – polyvinyl chloride 
RCP – reinforced concrete pipe 
RI – remedial investigation 
SCAP – source control action plan 

SCL – Seattle City Light 
SD – storm drain 
SPU – Seattle Public Utilities 
TBD – to be determined 
W – west 
WA – Washington 
WSDOT – Washington State Department of Transportation 
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Table H-2. Outfalls ordered by owner/outfall operator 
LAND OWNER/OPERATOR ID 

RIVER 
MILE 
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OUTFALL 
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NO. OF 
OUTFALLS PERMIT NUMBER 

NOTES FROM PERMIT AND  
OTHER PERTINENT INFORMATION 
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LAND OWNER/ 
OUTFALL OPERATOR 

OUTFALL 
NO. 

SECONDARY 
IDa 

SECONDARY 
OWNER ID 

DIAMETER/ 
MATERIAL 

FLOW 
RATEb 

1st Ave S Bridge 
(west side) 2120 2.2 W 348W   36-in. 

concrete   10 cfs unknown 
SD 1 none found 

Overflow from West Seattle 
reservoir; not associated with 
discharges from combined or 
sanitary sewer. 

resolved EOF 

1st Ave S Bridge 
(west side) 2121 2.1 W 346W    12-in. 

concrete na  unknown 
SD 1 none found 

WSDOT bridge drains – no 
permit is likely to be located 
because covered under 
general permit. Permit for 
Swan Bay Holding Dock 
(SO3002471) has one 
permitted outfall that may 
account for this pipe. 

unresolved 

pipe of 
unresolved 

origin and/or 
use 

1st Ave S Bridge 
(west side) 2505 2.0 W 340W    12–18-in. 

CMP none unknown 
SD 1 none found 

WSDOT bridge drains – no 
permit is likely to be located 
because covered under 
general permit.  

resolved public SD 

1st Ave S Bridge 
(west side) 2507 2.1 W 344W    8-in. 

steel none unknown 
SD 1 none found 

WSDOT bridge drains – no 
permit is likely to be located 
because covered under 
general permit.  

resolved public SD 

1st Ave S Bridge 
(west side) 2508 2.1 W 343W    18-in. 

concrete none unknown 
SD 1 SO3002471 

Permit for Swan Bay Holding 
Dock (SO3002471) has one 
permitted outfall that most 
closely correlates with the pipe 
size and location of this 
discharge point. 

resolved permitted 
private SD 

1st Ave S Bridge 
(west side) 2509 2.1 W 345W    12-in. 

concrete none  unknown 
SD 1 none found 

WSDOT bridge drains – no 
permit is likely to be located 
because covered under 
general permit.  

resolved public SD 

1st Ave S Bridge 
(west side) 2510 2.1 W 347W    8-in. PVC none  unknown 

SD 1 none found 

WSDOT bridge drains – no 
permit is likely to be located 
because covered under 
general permit. 

resolved public SD 

1st Ave S Bridge 
(west side) 2512 2.1 W 342W    4-in. ABS none unknown 

SD 1 none found 

WSDOT bridge drains – no 
permit is likely to be located 
because covered under 
general permit.  

resolved public SD 

16th Ave Bridge 
(south side) 2215 3.4 W 364W    12-in. 

CMP na unknown 
SD 1 none found 

Pipe is relatively new, and 
likely related to drainage from 
bridge. No permit is likely to be 
located. 

resolved public SD 
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LAND OWNER/OPERATOR ID 

RIVER 
MILE 

OUTFALL IDENTIFICATION PIPE DESCRIPTION 

OUTFALL 
TYPE 

NO. OF 
OUTFALLS PERMIT NUMBER 

NOTES FROM PERMIT AND  
OTHER PERTINENT INFORMATION 

CURRENT 
STATUS  

PROPOSED 
DESIGNATION 

LAND OWNER/ 
OUTFALL OPERATOR 

OUTFALL 
NO. 

SECONDARY 
IDa 

SECONDARY 
OWNER ID 

DIAMETER/ 
MATERIAL 

FLOW 
RATEb 

Alaska Marine 
Lines 2131 1.3 W 328W    12-in. 

steel 1/8 full unknown 
SD 1 SO3001365D 

Pipe is probably covered by 
Alaska Marine permit which 
notes that pipes discharge 
directly to LDW. 

resolved permitted 
private SD 

Alaska Marine 
Lines 2132 1.3 W 327W    12-in. 

steel none unknown 
SD 1 SO3001365D 

Pipe is probably covered by 
Alaska Marine permit which 
notes that pipes discharge 
directly to LDW. 

resolved permitted 
private SD 

Alaska Marine 
Lines 2133 1.3 W 324W    12-in. 

steel ¾ full unknown 
SD 1 SO3001365D 

Pipe is probably covered by 
Alaska Marine permit which 
notes that pipes discharge 
directly to LDW. 

resolved permitted 
private SD 

Alaska Marine 
Lines 2134 1.3 W 326W    4-in. PVC  ¾ full unknown 

SD 1 SO3001365D 

Pipe is probably covered by 
Alaska Marine permit which 
notes that pipes discharge 
directly to LDW. 

resolved permitted 
private SD 

Alaska Marine 
Lines 2135 1.3 W 325W    4-in. PVC none unknown 

SD 1 SO3001365D 

Pipe is probably covered by 
Alaska Marine permit which 
notes that pipes discharge 
directly to LDW. 

resolved permitted 
private SD 

Alaska Marine 
Lines 2136 1.3 W 323W    6-in. 

steel full flow unknown 
SD 1 SO3001365D 

Pipe is probably covered by 
Alaska Marine permit which 
notes that pipes discharge 
directly to LDW. 

resolved permitted 
private SD 

Birmingham 2157 0.4 W 309W    24-in. 
concrete na unknown 

SD 1 SO3002341D 
Permit for General Recycling 
of WA discharges directly to 
LDW in this general location. 

tentatively 
resolved 

permitted 
private SD 

Boeing 
Developmental 
Center 

2081 4.2 E 237E   36-in. 
concrete none private 

SD 1 SO3000146D, 
SO3000148D  

Ecology database shows 14 
permitted outfalls for BDC, but 
numbers are DC1 to DC17, 
discontinuous. Boeing files 
show 18 outfalls (DC1 to 
DC18).  

resolved permitted 
private SD 

Boeing 
Developmental 
Center 

2082 4.2 E 238E   24-in. 
steel dripping private 

SD 1 SO3000146D, 
SO3000148D  

Ecology database shows 14 
permitted outfalls for BDC, but 
numbers are DC1 to DC17, 
discontinuous. Boeing files 
show 18 outfalls (DC1 to 
DC18).  

resolved permitted 
private SD 
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LAND OWNER/OPERATOR ID 

RIVER 
MILE 

OUTFALL IDENTIFICATION PIPE DESCRIPTION 

OUTFALL 
TYPE 

NO. OF 
OUTFALLS PERMIT NUMBER 

NOTES FROM PERMIT AND  
OTHER PERTINENT INFORMATION 

CURRENT 
STATUS  

PROPOSED 
DESIGNATION 

LAND OWNER/ 
OUTFALL OPERATOR 

OUTFALL 
NO. 

SECONDARY 
IDa 

SECONDARY 
OWNER ID 

DIAMETER/ 
MATERIAL 

FLOW 
RATEb 

Boeing 
Developmental 
Center 

2085 4.5 E 245E   36-in. 
concrete none private 

SD 1 SO3000146D, 
SO3000148D  

Ecology database shows 14 
permitted outfalls for BDC, but 
numbers are DC1 to DC17, 
discontinuous. Boeing files 
show 18 outfalls (DC1 to 
DC18).  

resolved permitted 
private SD 

Boeing 
Developmental 
Center 

2086 4.4 E 244E   
48-in. 
riveted 
CMP 

low flow unknown 
SD 1  

Ecology database shows 14 
permitted outfalls for BDC, but 
numbers are DC1 to DC17, 
discontinuous. Boeing files 
show 18 outfalls (DC1 to 
DC18). Note: this outfall is 
bricked shut, but discharge 
observed during survey.  

tentatively 
resolved abandoned 

Boeing 
Developmental 
Center 

2087 4.4 E 243E   36-in. 
concrete na private 

SD 1 SO3000146D, 
SO3000148D  

Ecology database shows 14 
permitted outfalls for BDC, but 
numbers are DC1 to DC17, 
discontinuous. Boeing files 
show 18 outfalls (DC1 to 
DC18).  

resolved permitted 
private SD 

Boeing 
Developmental 
Center 

2088 4.4 E 242E   36-in. 
concrete trickle private 

SD 1 SO3000146D, 
SO3000148D  

Ecology database shows 14 
permitted outfalls for BDC, but 
numbers are DC1 to DC17, 
discontinuous. Boeing files 
show 18 outfalls (DC1 to 
DC18).  

resolved permitted 
private SD 

Boeing 
Developmental 
Center 

2089 4.4 E 241E   24-in. 
concrete na private 

SD 1 SO3000146D, 
SO3000148D  

Ecology database shows 14 
permitted outfalls for BDC, but 
numbers are DC1 to DC17, 
discontinuous. Boeing files 
show 18 outfalls (DC1 to 
DC18).  

resolved permitted 
private SD 

Boeing 
Developmental 
Center 

2090 4.6 E 246E   36-in. 
concrete none private 

SD 1 SO3000146D, 
SO3000148D  

Ecology database shows 14 
permitted outfalls for BDC, but 
numbers are DC1 to DC17, 
discontinuous. Boeing files 
show 18 outfalls (DC1 to 
DC18).  

resolved permitted 
private SD 

Boeing 
Developmental 
Center 

2091 4.8 E 247E   36-in. 
CMP 0.5 gpm private 

SD 1 SO3000146D, 
SO3000148D  

Ecology database shows 14 
permitted outfalls for BDC, but 
numbers are DC1 – DC17, 
discontinuous. Boeing files 
show 18 outfalls (DC1–DC18). 
This outfall is likely DC5. 

resolved permitted 
private SD 
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LAND OWNER/OPERATOR ID 

RIVER 
MILE 

OUTFALL IDENTIFICATION PIPE DESCRIPTION 

OUTFALL 
TYPE 

NO. OF 
OUTFALLS PERMIT NUMBER 

NOTES FROM PERMIT AND  
OTHER PERTINENT INFORMATION 

CURRENT 
STATUS  

PROPOSED 
DESIGNATION 

LAND OWNER/ 
OUTFALL OPERATOR 

OUTFALL 
NO. 

SECONDARY 
IDa 

SECONDARY 
OWNER ID 

DIAMETER/ 
MATERIAL 

FLOW 
RATEb 

Boeing 
Developmental 
Center 

2092 4.9 E 248E   18-in. iron none private 
SD 1 SO3000146D, 

SO3000148D  

Ecology database shows 14 
permitted outfalls for BDC, but 
numbers are DC1 to DC17, 
discontinuous. Boeing files 
show 18 outfalls (DC1 to 
DC18). This outfall is likely 
DC17. 

resolved permitted 
private SD 

Boeing 
Developmental 
Center 

2093 4.9 E 251E   24-in. 
concrete 5 gpm private 

SD 1 SO3000146D, 
SO3000148D  

Ecology database shows 14 
permitted outfalls for BDC, but 
numbers are DC1 to DC17, 
discontinuous. Boeing files 
show 18 outfalls (DC1 to 
DC18). This outfall is likely 
DC 2. 

resolved permitted 
private SD 

Boeing 
Developmental 
Center 

2094 4.9 E 252E   12-in. 
concrete none unknown 1  

Ecology database shows 14 
permitted outfalls for BDC, but 
numbers are DC1 to DC17, 
discontinuous. Boeing files 
show 18 outfalls (DC1 to 
DC18).  

unresolved 

pipe of 
unresolved 

origin and/or 
use 

Boeing 
Developmental 
Center 

2096 4.9 E 250E   6-in. iron dripping private 
SD 1 SO3000146D, 

SO3000148D  

Ecology database shows 14 
permitted outfalls for BDC, but 
numbers are DC1 to DC17, 
discontinuous. Boeing files 
show 18 outfalls (DC1 to 
DC18). This outfall is likely 
DC 3. 

resolved permitted 
private SD 

Boeing 
Developmental 
Center 

2097 4.9 E 249E   8-in. steel none private 
SD 1 SO3000146D, 

SO3000148D  

Ecology database shows 14 
permitted outfalls for BDC, but 
numbers are DC1 to DC17, 
discontinuous. Boeing files 
show 18 outfalls (DC1 to 
DC18). This outfall is likely 
DC 4. 

resolved permitted 
private SD 

Boeing 
Developmental 
Center 

BDC-1 4.4 E (formerly 
Boeing 6)   na na na 1 SO3000146C, 

SO3000148  

Ecology database shows 14 
permitted outfalls for BDC, but 
numbers are DC1 to DC17, 
discontinuous. Boeing files 
show 18 outfalls (DC1 to 
DC18).  

resolved permitted 
private SD 
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LAND OWNER/OPERATOR ID 

RIVER 
MILE 

OUTFALL IDENTIFICATION PIPE DESCRIPTION 

OUTFALL 
TYPE 

NO. OF 
OUTFALLS PERMIT NUMBER 

NOTES FROM PERMIT AND  
OTHER PERTINENT INFORMATION 

CURRENT 
STATUS  

PROPOSED 
DESIGNATION 

LAND OWNER/ 
OUTFALL OPERATOR 

OUTFALL 
NO. 

SECONDARY 
IDa 

SECONDARY 
OWNER ID 

DIAMETER/ 
MATERIAL 

FLOW 
RATEb 

Boeing 
Developmental 
Center 

BDC-2 4.7 E (formerly 
Boeing 7)   na na na 1 SO3000146C, 

SO3000148  

Ecology database shows 14 
permitted outfalls for BDC, but 
numbers are DC1 to DC17, 
discontinuous. Boeing files 
show 18 outfalls (DC1 to 
DC18).  

resolved permitted 
private SD 

Boeing 
Developmental 
Center 

BDC-3 4.7 E (formerly 
Boeing 8)   na na na 1 SO3000146C, 

SO3000148  

Ecology database shows 14 
permitted outfalls for BDC, but 
numbers are DC1 to DC17, 
discontinuous. Boeing files 
show 18 outfalls (DC1 to 
DC18).  

resolved permitted 
private SD 

Boeing 
Developmental 
Center 

BDC-4 4.7 E (formerly 
Boeing 9)   na na na 1 SO3000146C, 

SO3000148  

Ecology database shows 14 
permitted outfalls for BDC, but 
numbers are DC1 to DC17, 
discontinuous. Boeing files 
show 18 outfalls (DC1 to 
DC18).  

resolved permitted 
private SD 

Boeing 
Developmental 
Center 

BDC-5 4.9 E (formerly 
Boeing 10)   na na na 1 SO3000146C, 

SO3000148  

Ecology database shows 14 
permitted outfalls for BDC, but 
numbers are DC1 to DC17, 
discontinuous. Boeing files 
show 18 outfalls (DC1 to 
DC18). This is likely DC 16. 

resolved permitted 
private SD 

Boeing – Issacson 2063 3. 7 E 226E    4-in. 
steel none unknown 

SD 1 none found 

Boeing Thompson/Boeing 
Scientific permitted outfall from 
Ecology is shown on map near 
RM 3.3 on the west side, but 
Boeing has never owned 
property there. These 
coordinates are likely incorrect 
since the Herrera survey did 
not identify an outfall at this 
location. 

unresolved 

pipe of 
unresolved 

origin and/or 
use 

Boeing – Plant 2 2052 2.9 E 176E   30-in. 
concrete  na unknown 

SD 1 SO3000482D, 
WA0002917 

Boeing outfall A comprises 
twin 30-in. outfalls 
(Floyd|Snider 2006). 

resolved permitted 
private SD 

Boeing – Plant 2 2053 2.9 E 177E   30-in. 
concrete na unknown 

SD 1 SO3000482D, 
WA0002917 

Boeing outfall A comprises 
twin 30-in. outfalls 
(Floyd|Snider 2006). 

resolved permitted 
private SD 
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LAND OWNER/OPERATOR ID 

RIVER 
MILE 

OUTFALL IDENTIFICATION PIPE DESCRIPTION 

OUTFALL 
TYPE 

NO. OF 
OUTFALLS PERMIT NUMBER 

NOTES FROM PERMIT AND  
OTHER PERTINENT INFORMATION 

CURRENT 
STATUS  

PROPOSED 
DESIGNATION 

LAND OWNER/ 
OUTFALL OPERATOR 

OUTFALL 
NO. 

SECONDARY 
IDa 

SECONDARY 
OWNER ID 

DIAMETER/ 
MATERIAL 

FLOW 
RATEb 

Boeing – Plant 2 2054 3.6 E 211E   4-in. iron na unknown 
SD 1  

Boeing field survey indicates 
that pipe is abandoned. 
Probably an old fire water 
blow-off line (Floyd|Snider 
2006). 

resolved abandoned 

Boeing – Plant 2 2055 3.6 E 212E   18-in. 
steel trickle unknown 

SD 1  Outfall Y has been rerouted to 
outfall Z (Floyd|Snider 2006). resolved abandoned 

Boeing – Plant 2 2056 3.6 E 213E   36-in. 
concrete 20 gpm unknown 

SD 1 SO3000482D, 
WA0002917 

Accepts diverted flow from 
former outfalls X and Y 
((Floyd|Snider 2006). 

resolved permitted 
private SD 

Boeing – Plant 2 2057 3.6 E 214E   8-in. steel trickle unknown 
SD 1  

No evidence found to support 
abandoned classification. 
Boeing survey could not locate 
this feature (Floyd|Snider 
2006). 

unresolved 

pipe of 
unresolved 

origin and/or 
use 

Boeing – Plant 2 2058 3.6 E 215E   4-in. steel none unknown 
SD 1  

No evidence found to support 
abandoned classification. 
Boeing survey could not locate 
this feature, which was 
probably a fire water line or 
another pipe, but not an outfall 
(Floyd|Snider 2006). 

unresolved 

pipe of 
unresolved 

origin and/or 
use 

Boeing – Plant 2 3000 3.5 E 206E   10-in. 
PVC none unknown 

SD 1 SO3000482D, 
WA0002917   resolved permitted 

private SD 

Boeing – Plant 2 3001 3.5 E 205E   6-in. IP none unknown 
SD 1  

No color or odor reported in 
City survey. Likely 
disconnected structure piping, 
rather than an outfall (FS 
2006). 

resolved not an outfall 

Boeing – Plant 2 3002 3.5 E 204E   12-in. 
steel none unknown 

SD 1  

Visual evidence of plug 
according to City survey. 
Boeing could not locate this 
outfall. 

resolved abandoned 

Boeing – Plant 2 3003 3.5 E 203E   6-in. IP none unknown 
SD 1 SO3000482D, 

WA0002917   resolved permitted 
private SD 

Boeing – Plant 2 3004 3.5 E 202E   6-in. steel none unknown 
SD 1 SO3000482D, 

WA0002917   resolved permitted 
private SD 

Boeing – Plant 2 3005 3.5 E 201E   10-in. 
PVC none unknown 

SD 1 SO3000482D, 
WA0002917   resolved permitted 

private SD 
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LAND OWNER/OPERATOR ID 
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OUTFALL IDENTIFICATION PIPE DESCRIPTION 

OUTFALL 
TYPE 

NO. OF 
OUTFALLS PERMIT NUMBER 

NOTES FROM PERMIT AND  
OTHER PERTINENT INFORMATION 

CURRENT 
STATUS  

PROPOSED 
DESIGNATION 

LAND OWNER/ 
OUTFALL OPERATOR 

OUTFALL 
NO. 

SECONDARY 
IDa 

SECONDARY 
OWNER ID 

DIAMETER/ 
MATERIAL 

FLOW 
RATEb 

Boeing – Plant 2 3006 3.4 E 200E   4-in. DI none unknown 
SD 1  

Location once an NPDES 
permitted outfall; sign posted 
at the outfall that says “DOE 
017A monitor point.” Boeing 
survey indicated that pipe has 
since been abandoned 
(Floyd|Snider 2006). 

resolved abandoned 

Boeing – Plant 2 3007 3.4 E 199E   6-in. DI none unknown 
SD 1 SO3000482D, 

WA0002917   resolved permitted 
private SD 

Boeing – Plant 2 3008 3.4 E 198E   4-in. DI none unknown 
SD 1  

Boeing survey noted that pipe 
was broken and disconnected 
(Floyd|Snider 2006). 

resolved abandoned 

Boeing – Plant 2 3009 3.4 E 197E   6-in. DI none unknown 
SD 1  Visual evidence of plug 

according to City survey.  resolved abandoned 

Boeing – Plant 2 3010 3.4 E 196E   4-in. steel none unknown 
SD 1  Visual evidence of plug 

according to City survey. resolved abandoned 

Boeing – Plant 2 3011 3.4 E 195E   10-in. 
PVC none unknown 

SD 1 SO3000482D, 
WA0002917 

Boeing field survey indicated 
10-in. diameter of this pipe 
(Floyd|Snider 2006). 

resolved permitted 
private SD 

Boeing – Plant 2 3012 3.4 E 194E   6-in. DI none unknown 
SD 1  

Boeing field survey confirmed 
that pipe is abandoned, but 
origin is unknown 
(Floyd|Snider 2006). 

resolved abandoned 

Boeing – Plant 2 3013 3.4 E 193E   6-in. PVC none unknown 
SD 1  

Boeing field survey confirmed 
that this pipe is abandoned 
(Floyd|Snider 2006).). 

resolved abandoned 

Boeing – Plant 2 3014 3.4 E 192E   4-in. DI na unknown 
SD 1  

Boeing field survey confirmed 
that pipe is disconnected and 
abandoned (Floyd|Snider 
2006). 

resolved abandoned 

Boeing – Plant 2 3015 3.4 E 191E   6-in. DI none unknown 
SD 1 SO3000482D, 

WA0002917   resolved permitted 
private SD 

Boeing – Plant 2 3016 3.3 E 190E   24-in. 
CMP none unknown 

SD 1  Confirmed abandoned in 
Ecology files. resolved abandoned 
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LAND OWNER/OPERATOR ID 

RIVER 
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OUTFALL IDENTIFICATION PIPE DESCRIPTION 

OUTFALL 
TYPE 

NO. OF 
OUTFALLS PERMIT NUMBER 

NOTES FROM PERMIT AND  
OTHER PERTINENT INFORMATION 

CURRENT 
STATUS  

PROPOSED 
DESIGNATION 

LAND OWNER/ 
OUTFALL OPERATOR 

OUTFALL 
NO. 

SECONDARY 
IDa 

SECONDARY 
OWNER ID 

DIAMETER/ 
MATERIAL 

FLOW 
RATEb 

Boeing – Plant 2 3017 3.5 E 207E   10-in. DI flushing unknown 
SD 1  

Outfall location noted to be 
flushing during 2003 survey; 
Boeing completed subsequent 
field survey confirming this 
location no longer an outfall, 
but rather a disconnected 
weir/pipe that was originally 
connected to outfall V 
(Floyd|Snider 2006). Pipe now 
abandoned. 

resolved abandoned 

Boeing – Plant 2 3018 3.5 E 208E   2-in. PVC none unknown 
SD 1  

2003 survey observed this 
outfall to be associated with 
DOE 013 monitor point outfall 
013. Feature was not located 
during subsequent Boeing in-
field survey (Floyd|Snider 
2006); Boeing identifies as not 
an outfall. 

resolved not an outfall 

Boeing – Plant 2 3019 3.5 E 209E   na na unknown 
SD 1  

2003 survey observed this 
outfall to be associated with 
DOE 012 monitor point outfall 
012.No outfall specifics were 
identified during survey. 
Feature was not located during 
subsequent Boeing in-field 
survey (Floyd|Snider 2006). 
Boeing identified as not an 
outfall. 

resolved not an outfall 

Boeing – Plant 2 3022 3.1 E 178E   8-in. PVC dripping unknown 
SD 1 SO3000482D, 

WA0002917   resolved permitted 
private SD 

Boeing – Plant 2 3023 3.1 E 179E   6-in. PVC none unknown 
SD 1  

Pipe not visibly plugged, but 
Boeing field survey indicates 
that this pipe is abandoned 
(Floyd|Snider 2006). 

resolved abandoned 

Boeing – Plant 2 3024 3.1 E 180E   10-in. 
steel none unknown 

SD 1 SO3000482D, 
WA0002917   resolved permitted 

private SD 

Boeing – Plant 2 3025 3.1 E 181E   3-in. PVC none unknown 
SD 1  Visual evidence of plug 

according to City survey.  resolved abandoned 

Boeing – Plant 2 3026 3.2 E 182E   8-in. PVC none unknown 
SD 1 SO3000482D, 

WA0002917   resolved permitted 
private SD 

Boeing – Plant 2 3027 3.2 E 183E   10-in. DI none unknown 
SD 1 SO3000482D, 

WA0002917   resolved permitted 
private SD 
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LAND OWNER/OPERATOR ID 
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OUTFALL IDENTIFICATION PIPE DESCRIPTION 

OUTFALL 
TYPE 

NO. OF 
OUTFALLS PERMIT NUMBER 

NOTES FROM PERMIT AND  
OTHER PERTINENT INFORMATION 

CURRENT 
STATUS  

PROPOSED 
DESIGNATION 

LAND OWNER/ 
OUTFALL OPERATOR 

OUTFALL 
NO. 

SECONDARY 
IDa 

SECONDARY 
OWNER ID 

DIAMETER/ 
MATERIAL 

FLOW 
RATEb 

Boeing – Plant 2 3028 3.2 E 184E   6-in. DI na unknown 
SD 1 SO3000482D, 

WA0002917   resolved permitted 
private SD 

Boeing – Plant 2 3030 3.3 E 185E   24-in. 
CMP dripping unknown 

SD 1 SO3000482D, 
WA0002917   resolved permitted 

private SD 

Boeing – Plant 2 3034 3.3 E 189E   12-in. 
PVC none unknown 

SD 1  

3034 is a flow weir that was 
once connected to pipe L 
(3035). Pipe and weir are no 
longer connected 
(Floyd|Snider 2006). 

resolved abandoned 

Boeing – Plant 2 3035 3.3 E 188E   12-in. DI none unknown 
SD 1 SO3000482D, 

WA0002917   resolved permitted 
private SD 

Boeing – Plant 2 Boeing 1 3.0 E    na na na 1 SO3000482D, 
WA0002917 

Outfall added during Boeing 
update. resolved permitted 

private SD 

Boeing – Plant 2 Boeing 2 3.1 E    na na na 1 SO3000482D, 
WA0002917 

Outfall added during Boeing 
update. resolved permitted 

private SD 

Boeing – Plant 2 Boeing 3 3.4 E    na na na 1 SO3000482D, 
WA0002917 

Outfall was not identified by 
Herrera but is an active outfall 
(Floyd|Snider 2006). 

resolved permitted 
private SD 

Boeing – Plant 2 Boeing 4 3.5 E    na na na 1 SO3000482D, 
WA0002917 

Outfall added by Boeing since 
it was not located by 
Herrera/City. 

resolved permitted 
private SD 

Boeing – Plant 2 Boeing 5 3.5 E    na na na 1 SO3000482D, 
WA0002917 

Outfall is active, but buried in 
embankment (Floyd|Snider 
2006). 

resolved permitted 
private SD 

Boeing – Plant 2 Boeing 6 3.3 E (formerly 
Boeing 11)   na na na 1 SO3000482D, 

WA0002917 

This 4-in. pipe was not located 
by Herrera or Boeing but is 
presumed to be located near 
outfall J (Floyd|Snider 2006). 

resolved permitted 
private SD 

Boeing – Plant 2 Boeing 7 3.5 E (formerly 
Boeing 12)   na na na 1 SO3000482D, 

WA0002917 

Outfall added by Boeing since 
it was not located by 
Herrera/City. 

resolved permitted 
private SD 

Boeing – Plant 2 Boeing 8  3. 7 E (formerly 
Boeing 13)   na na na 1 SO3000482D, 

WA0002917 

Outfall X was missed during 
Herrera survey. This outfall is 
now abandoned, and flow is 
routed through outfall Z 
(Floyd|Snider 2006). 

resolved abandoned  
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LAND OWNER/OPERATOR ID 

RIVER 
MILE 

OUTFALL IDENTIFICATION PIPE DESCRIPTION 

OUTFALL 
TYPE 

NO. OF 
OUTFALLS PERMIT NUMBER 

NOTES FROM PERMIT AND  
OTHER PERTINENT INFORMATION 

CURRENT 
STATUS  

PROPOSED 
DESIGNATION 

LAND OWNER/ 
OUTFALL OPERATOR 

OUTFALL 
NO. 

SECONDARY 
IDa 

SECONDARY 
OWNER ID 

DIAMETER/ 
MATERIAL 

FLOW 
RATEb 

Boeing – Plant 2 Boeing 9 3.6 E (formerly 
Boeing 14)   na na na 1 SO300048D, 

WA0002917 

This outfall (located just north 
of 2059) was not located by 
Herrera. Outfall formerly 
drained a portion of the South 
Yard but is not abandoned 
(Floyd|Snider 2006). 

resolved permitted 
private SD 

Boeing – South 
Park SP 1 3.9 W    12-in. 

concrete 0.5 gpm unknown 
SD 1 SO3001009D 

Permit for Boeing South Park 
Facility lists five outfalls (SP1 
to SP5) 

resolved permitted 
private SD 

Boeing – South 
Park SP 2 3.9 W    na na na 1 SO3001009D 

Permit for Boeing South Park 
Facility lists five outfalls (SP1 
to SP5) 

resolved permitted 
private SD 

Boeing – South 
Park SP 3 3.8 W    na na na 1 SO3001009D 

Permit for Boeing South Park 
Facility lists five outfalls (SP1 
to SP5) 

resolved permitted 
private SD 

Boeing – South 
Park SP 4 3.8 W    na na na 1 SO3001009D 

Permit for Boeing South Park 
Facility lists five outfalls (SP1 
to SP5) 

resolved permitted 
private SD 

Boeing – South 
Park SP 5 3.7 W    na na na 1 SO3001009D 

Permit for Boeing South Park 
Facility lists five outfalls (SP1 
to SP5) 

resolved permitted 
private SD 

Boeing – South 
Park 2103 3.8 W 372W  12-in. 

concrete 0.5 gpm storm 
drain 1 none found No odor, no color. End of pipe 

chipped off. unresolved 

pipe of 
unresolved 

origin and/or 
use 

Boeing – 
Thompson 2061 3.8 E  228E   24-in. 

steel 3 gpm private 
SD 1 SO3000148D 

Permit indicates direct 
discharge to LDW, permitted 
under Boeing Development 
Center. 

resolved permitted 
private SD 

Boeing – 
Thompson 2077 3.9 E 229E   steel 1 gpm private 

SD 1 SO3000148D 

Permit indicates direct 
discharge to LDW, permitted 
under Boeing Development 
Center 

resolved permitted 
private SD 

Boyer Logistics, 
Inc 2114 2.5 W 354W    6-in. 

concrete none unknown 
SD 1 SO3005598A 

No specific information 
provided in permit, but Ecology 
database lists four outfalls at 
Boyer facility. 

resolved permitted 
private SD 

Boyer Logistics, 
Inc 2115 2.4 W 353W    8-in. PVC none unknown 

SD 1 SO3005598A 

No specific information 
provided in permit, but Ecology 
database lists four outfalls at 
Boyer facility. 

resolved permitted 
private SD 
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OUTFALL 
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SECONDARY 
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SECONDARY 
OWNER ID 

DIAMETER/ 
MATERIAL 

FLOW 
RATEb 

Boyer Logistics, 
Inc 2116 2.3 W 352W    6-in. 

plastic none unknown 
SD 1 SO3005598A 

No specific information 
provided in permit, but Ecology 
database lists four outfalls at 
Boyer facility. 

resolved permitted 
private SD 

Boyer Logistics, 
Inc 2117 2.3 W 351W    4-in. PVC none unknown 

SD 1 SO3005598A 

No specific information 
provided in permit, but Ecology 
database lists four outfalls at 
Boyer facility. 

resolved permitted 
private SD 

Container 
Properties LLC 2078 4.2 E 236E 

Formerly 
Rhône-
Poulenc/ 
Slip 6 

 8-in. plug 
iron  dripping unknown 

SD 1 none found  

Location identified as 
stormwater outfall utilized by 
Rhône-Poulenc. Outfall 
location may have been 
abandoned during demolition 
of onsite buildings. New sub-
grade stormwater piping 
plumbed to City of Seattle 
storm drains. 

resolved private SD 

Container 
Properties LLC 2079 4.2 E 235E 

Formerly 
Rhône-
Poulenc/ 
Slip 6 

 6-in. plug 
iron none unknown 

SD 1 none found  

Location identified as 
stormwater outfall utilized by 
former Rhône-Poulenc. Pipe 
securely plugged according to 
City of Seattle survey. 

resolved abandoned 

Corps of 
Engineers 2006 0.7 E 111E    12-in. 

metal  trickle unknown 
SD 1 none found No information readily 

available. resolved public SD 

Crowley Marine 2042 2.8 E 174E    8-in. PVC trickle  unknown 
SD 1 Northland Service: 

SO3003646 

No permit located for 
Crowley/Crowley Marine. 
Permit for Northland Services 
identifies six outfalls, that are 
fairly good matches to the six 
outfalls identified by City of 
Seattle survey at Crowley 
Marine. 

tentatively 
resolved 

permitted 
private SD 

Crowley Marine 5006 2.8 E 175E    8-in. PVC none unknown 
SD 1 Northland Service: 

SO3003646 

No permit located for 
Crowley/Crowley Marine. 
Permit for Northland Services 
identifies six outfalls, that are 
fairly good matches to the six 
outfalls identified by City of 
Seattle survey at Crowley 
Marine. 

tentatively 
resolved 

permitted 
private SD 
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OWNER ID 
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FLOW 
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Crowley Marine 5007 2.8 E 173E    8-in. PVC none unknown 
SD 1 Northland Service: 

SO3003646 

No permit located for 
Crowley/Crowley Marine. 
Permit for Northland Services 
identifies six outfalls, that are 
fairly good matches to the six 
outfalls identified by City of 
Seattle survey at Crowley 
Marine. 

tentatively 
resolved 

permitted 
private SD 

Crowley Marine 5008 2.8 E 172E    8-in. PVC none unknown 
SD 1 Northland Service: 

SO3003646 

No permit located for 
Crowley/Crowley Marine. 
Permit for Northland Services 
identifies six outfalls, that are 
fairly good matches to the six 
outfalls identified by City of 
Seattle survey at Crowley 
Marine. 

tentatively 
resolved 

permitted 
private SD 

Crowley Marine 5009 2.8 E 168E    8-in. PVC none unknown 
SD 1 Northland Service: 

SO3003646 

No permit located for 
Crowley/Crowley Marine. 
Permit for Northland Services 
identifies six outfalls, that are 
fairly good matches to the six 
outfalls identified by City of 
Seattle survey at Crowley 
Marine. 

tentatively 
resolved 

permitted 
private SD 

Crowley Marine 5010 2.8 E 163E    8-in. PVC none unknown 
SD 1 Northland Service: 

SO3003646 

No permit located for 
Crowley/Crowley Marine. 
Permit for Northland Services 
identifies six outfalls, that are 
fairly good matches to the six 
outfalls identified by City of 
Seattle survey at Crowley 
Marine. 

tentatively 
resolved 

permitted 
private SD 

Drainage swale 2213 3.7 W 371W  na na swale 1 na Drainage/creek swale resolved 
stream, 

channel, or 
swale 

Drummond 2140 0.5 W 312W State Parks 8-in. 
steel  none unknown 

SD 1  

Permit for Evergreen Trails, 
Inc., mentions direct discharge 
to LDW through one outfall of 
5 acres of paved area, similar 
to observations from City 
survey. Location/ownership of 
this pipe unclear. 

unresolved 

pipe of 
unresolved 

origin and/or 
use 
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LAND OWNER/OPERATOR ID 
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OUTFALL IDENTIFICATION PIPE DESCRIPTION 

OUTFALL 
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LAND OWNER/ 
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OWNER ID 

DIAMETER/ 
MATERIAL 

FLOW 
RATEb 

Drummond 2141 0.5 W 313W State Parks  8-in. 
steel none unknown 

SD 1 Evergreen Trails: 
SO3002966C 

Permit for Evergreen Trails, 
Inc. mentions direct discharge 
to LDW through one outfall of 
5 acres of paved area, similar 
to observations from City 
survey. This location most 
closely matches latitude and 
longitude information provided 
in the permit.  

tentatively 
resolved 

permitted 
private SD 

Drummond 2142 0.5 W 314W State Parks  8-in. 
steel none unknown 

SD 1  

Permit for Evergreen Trails, 
Inc. mentions direct discharge 
to LDW through one outfall of 
5 acres of paved area, similar 
to observations from City 
survey. Location/ownership of 
this pipe unclear. 

unresolved 

pipe of 
unresolved 

origin and/or 
use 

Drummond 2143 0.5 W 315W State Parks  8-in. 
steel none unknown 

SD 1  

Permit for Evergreen Trails, 
Inc. mentions direct discharge 
to LDW through one outfall of 
5 acres of paved area, similar 
to observations from City 
survey. Location/ownership of 
this pipe unclear. 

unresolved 

pipe of 
unresolved 

origin and/or 
use 

Drummond 2226 0.5 W 311W  na 15 gpm Ditch 1 na Ditch at Drummond property resolved 
stream, 

channel, or 
swale 

Duwamish 
Shipyard, LLC 2129 1.4 W 329W    6-in. DI none unknown 

SD 1 WA0030937C 

Five outfalls listed on permit, 
but only 1 outfall located in 
City of Seattle survey. All 
outfalls may all be routed to 
single discharge point or 
routed to a municipal treatment 
facility. 

tentatively 
resolved 

permitted 
private SD 

Duwamish Yacht 
Club 2100 (B) 4.2 W 376W   6-in. PVC  na unknown 

SD 1 none found 
Potentially a private SD 
serving adjacent waterfront 
property. 

unresolved 

pipe of 
unresolved 

origin and/or 
use 

First South 
Properties 2216 2.9 E 170E 

Cedar 
Grove/Slip 
4 South 

 6-in. 
concrete na unknown 

SD 1 SO3002641C 

Ecology database lists two 
outfalls (Outfalls A and B) that 
are matches for two First 
South locations (permitted). 
The remaining three outfalls 
are identified in the Slip 4 
SCAP as storm drains. 

tentatively 
resolved 

permitted 
private SDs 
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LAND OWNER/OPERATOR ID 

RIVER 
MILE 

OUTFALL IDENTIFICATION PIPE DESCRIPTION 

OUTFALL 
TYPE 

NO. OF 
OUTFALLS PERMIT NUMBER 

NOTES FROM PERMIT AND  
OTHER PERTINENT INFORMATION 

CURRENT 
STATUS  

PROPOSED 
DESIGNATION 

LAND OWNER/ 
OUTFALL OPERATOR 

OUTFALL 
NO. 

SECONDARY 
IDa 

SECONDARY 
OWNER ID 

DIAMETER/ 
MATERIAL 

FLOW 
RATEb 

First South 
Properties 2217 2.9 E 167E 

Cedar 
Grove/Slip 
4 South 

 4-in. 
steel na unknown 

SD 1 SO3002641C 

Ecology database lists two 
outfalls (Outfalls A and B) that 
are matches for two First 
South locations (permitted). 
The remaining three outfalls 
are identified in the Slip 4 
SCAP as storm drains. 

tentatively 
resolved 

permitted 
private SDs 

First South 
Properties 2219 2.9 E 166E 

Cedar 
Grove/Slip 
4 South 

 6-in. 
steel na unknown 

SD 1 SO3002641C 

Ecology database lists two 
outfalls (Outfalls A and B) that 
are matches for two First 
South locations (permitted). 
The remaining three outfalls 
are identified in the Slip 4 
SCAP as storm drains. 

tentatively 
resolved 

permitted 
private SDs 

First South 
Properties 2050 2.9 E 165E 

Cedar 
Grove/Slip 
4 South 

 6-in. 
concrete na unknown 

SD 1 SO3002641C 

Ecology database lists two 
outfalls (Outfalls A and B) that 
are matches for two First 
South locations (permitted). 
The remaining three outfalls 
are identified in the Slip 4 
SCAP as storm drains. 

tentatively 
resolved 

permitted 
private SD 

First South 
Properties  2051 2.9 E 169E 

Cedar 
Grove/Slip 
4 South 

 6-in. 
concrete none unknown 

SD 1 SO3002641C 

Ecology database lists two 
outfalls (Outfalls A and B) that 
are matches for two First 
South locations (permitted). 
The remaining three outfalls 
are identified in the Slip 4 
SCAP as storm drains. 

tentatively 
resolved 

permitted 
private SD 

General Services 
Administration 2004 0.9 E 113E    8-in. 

concrete na unknown 
SD 1 none found No permit located for WA 

Liquor Control Board. resolved public SD 

General Services 
Administration 2005 0.9 E 112E    8-in. 

concrete na unknown 
SD 1 none found No permit located for WA 

Liquor Control Board. resolved public SD 

General Services 
Administration 2245 0.9 E 118E    32-in. 

steel na unknown 
SD 1 none found No permit located for WA 

Liquor Control Board. resolved public SD 

General Services 
Administration 2246 0.9 E 114E    8-in. 

concrete na unknown 
SD 1 none found No permit located for WA 

Liquor Control Board. resolved public SD 

General Services 
Administration 2247 0.9 E 116E    8-in. 

concrete na unknown 
SD 1 none found No permit located for WA 

Liquor Control Board. resolved public SD 

General Services 
Administration 5000 0.9 E 115E    32-in. 

steel na unknown 
SD 1 none found No permit located for WA 

Liquor Control Board. resolved public SD 

General Services 
Administration 5001 0.9 E 117E    32-in. 

steel na unknown 
SD 1 none found No permit located for WA 

Liquor Control Board. resolved public SD 
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LAND OWNER/OPERATOR ID 
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MILE 

OUTFALL IDENTIFICATION PIPE DESCRIPTION 

OUTFALL 
TYPE 

NO. OF 
OUTFALLS PERMIT NUMBER 

NOTES FROM PERMIT AND  
OTHER PERTINENT INFORMATION 

CURRENT 
STATUS  

PROPOSED 
DESIGNATION 

LAND OWNER/ 
OUTFALL OPERATOR 

OUTFALL 
NO. 

SECONDARY 
IDa 

SECONDARY 
OWNER ID 

DIAMETER/ 
MATERIAL 

FLOW 
RATEb 

Gilmore James 
Bldg 2021 1.8 E 136E    6-in. PVC na unknown 

SD 1 none found No information readily 
available. 

tentatively 
resolved private SD 

Glacier Northwest  2018 1.7 E 135E East Shore  8-in. PVC none unknown 
SD 1 

SO3002227D 
WAG503191C 
WAG503347 

Map in permit shows two clear 
outfalls, and mentions various 
other ditches/drainage points. 

tentatively 
resolved 

permitted 
private SD 

Glacier Northwest 2019 1.7 E 133E East Shore  24-in. 
concrete  2 gpm unknown 

SD 1 
SO3002227D 
WAG503191C 
WAG503347 

Map in permit shows two clear 
outfalls, and mentions various 
other ditches/drainage points. 

tentatively 
resolved 

permitted 
private SD 

Glacier Northwest 2130 1.4 W 330W West Shore  15-in. DI none unknown 
SD 1 

SO3002227DWA
G503191C 

WAG503347 

Map in permit shows two clear 
outfalls, and mentions various 
other ditches/drainage points. 

tentatively 
resolved 

permitted 
private SD 

Hopkins, Frederick 2027 2.3 E 150E    6-in. clay none unknown 
SD 1 none found 

No permit located for Hopkins 
Frederick (this is the name of 
the estate holding the land). 
May be permitted under 
Schultz Distributing 
(SO3002346D) – four outfalls, 
Seattle Iron & Metal Works 
(SO3003645C) – one outfall, 
or Seattle Boilerworks 
(SO3002208D) – one outfall. 

tentatively 
resolved private SD 

Hopkins, Frederick 2028 2.3 E 149E Estate 
Trust 

 18-in. 
concrete none unknown 

SD 1 none found 

No permit located for Hopkins 
Frederick (this is the name of 
the estate holding the land). 
May be permitted under 
Schultz Distributing 
(SO3002346D) – four outfalls, 
Seattle Iron & Metal Works 
(SO3003645C) – one outfall, 
or Seattle Boilerworks 
(SO3002208D) – one outfall. 

tentatively 
resolved private SD 

Hopkins, Frederick 2029 2.3 E 147E Estate 
Trust 

 3-in. 
aluminum none unknown 

SD 1 none found 

No permit located for Hopkins 
Frederick (this is the name of 
the estate holding the land). 
May be permitted under 
Schultz Distributing 
(SO3002346D) – four outfalls, 
Seattle Iron & Metal Works 
(SO3003645C) – one outfall, 
or Seattle Boilerworks 
(SO3002208D) – one outfall. 

tentatively 
resolved private SD 
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LAND OWNER/OPERATOR ID 

RIVER 
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OUTFALL IDENTIFICATION PIPE DESCRIPTION 

OUTFALL 
TYPE 

NO. OF 
OUTFALLS PERMIT NUMBER 

NOTES FROM PERMIT AND  
OTHER PERTINENT INFORMATION 

CURRENT 
STATUS  

PROPOSED 
DESIGNATION 

LAND OWNER/ 
OUTFALL OPERATOR 

OUTFALL 
NO. 

SECONDARY 
IDa 

SECONDARY 
OWNER ID 

DIAMETER/ 
MATERIAL 

FLOW 
RATEb 

Hopkins, Frederick 2030 2.3 E 148E Estate 
Trust 

 3-in. 
aluminum none unknown 

SD 1 none found 

No permit located for Hopkins 
Frederick (this is the name of 
the estate holding the land). 
May be permitted under 
Schultz Distributing 
(SO3002346D) – four outfalls, 
Seattle Iron & Metal Works 
(SO3003645C) – one outfall, 
or Seattle Boilerworks 
(SO3002208D) – one outfall. 

tentatively 
resolved private SD 

Hopkins, Frederick 2032 2.3 E 146E Estate 
Trust 

 3-in. 
aluminum none unknown 

SD 1 none found 

No permit located for Hopkins 
Frederick (this is the name of 
the estate holding the land). 
May be permitted under 
Schultz Distributing 
(SO3002346D) – four outfalls, 
Seattle Iron & Metal Works 
(SO3003645C) – one outfall, 
or Seattle Boilerworks 
(SO3002208D) – one outfall. 

tentatively 
resolved private SD 

Hopkins, Frederick 2033 2.3 E 145E Estate 
Trust  3-in. PVC none unknown 

SD 1 none found 

No permit located for Hopkins 
Frederick (this is the name of 
the estate holding the land). 
May be permitted under 
Schultz Distributing 
(SO3002346D) – four outfalls, 
Seattle Iron & Metal Works 
(SO3003645C) – one outfall, 
or Seattle Boilerworks 
(SO3002208D) – one outfall. 

resolved private SD 

James Hardie 2014 1.6 E 130E    24-in. 
concrete 3 gpm  

Settling 
pond 
outlet 

1 SO3000056D 
May also be covered under 
this permit as an additional 
overflow outlet. 

resolved permitted 
private SD 

James Hardie 2015 1.6 E 131E    na none unknown 
SD 1 SO3000056D 

Permit transferred to BPD 
Gypsum in Jan 2004 with 
direct discharge to LDW. 
Ecology database lists three 
outfalls (Nos. 1 to 3). 

resolved permitted 
private SD 

James Hardie 2016 1.6 E 132E    na none unknown 
SD 1 SO3000056D 

Permit transferred to BPD 
Gypsum in Jan 2004 with 
direct discharge to LDW. 
Ecology database lists three 
outfalls (Nos. 1 to 3). 

resolved permitted 
private SD 
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LAND OWNER/OPERATOR ID 
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OUTFALL IDENTIFICATION PIPE DESCRIPTION 

OUTFALL 
TYPE 

NO. OF 
OUTFALLS PERMIT NUMBER 

NOTES FROM PERMIT AND  
OTHER PERTINENT INFORMATION 

CURRENT 
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PROPOSED 
DESIGNATION 

LAND OWNER/ 
OUTFALL OPERATOR 

OUTFALL 
NO. 

SECONDARY 
IDa 

SECONDARY 
OWNER ID 

DIAMETER/ 
MATERIAL 

FLOW 
RATEb 

James Hardie 2017 1.5 E 129E    12-in. 
PVC none unknown 

SD 1 SO3000056D 

Permit transferred to BPD 
Gypsum in Jan 2004 with 
direct discharge to LDW. 
Ecology database lists three 
outfalls (Nos. 1 to 3). 

resolved permitted 
private SD 

Jorgensen Forge 2064 3.7 E 224E    12-in. 
CMP  2 gpm unknown 

SD 1 SO3003231C 

Five outfalls shown on 
Jorgensen map within the 
permit file that discharge 
directly to LDW. Ecology 
database lists four outfalls. 

resolved permitted 
private SD 

Jorgensen Forge 2065 3.7 E 223E    18-in. 
concrete  5 gpm unknown 

SD 1 SO3003231C 

Five outfalls shown on 
Jorgensen map within the 
permit file that discharge 
directly to LDW.  

resolved permitted 
private SD 

Jorgensen Forge 2066 3.7 E 222E    12-in. 
steel none unknown 

SD 1 SO3003231C 

Five outfalls shown on 
Jorgensen map within the 
permit file that discharge 
directly to LDW. 

resolved permitted 
private SD 

Jorgensen Forge 2067 3.7 E 221E    12-in. 
concrete none unknown 

SD 1 SO3003231C 

Plugged using concrete in the 
mid-1980s; dye tracer study 
confirmed closure (EAA 4 data 
gaps, citing Farallon and 
Anchor 2006). 

resolved abandoned 

Jorgensen Forge 2068 3.7 E 220E    4-in. 
steel none unknown 

SD 1 SO3003231C 

Plugged using concrete in the 
mid-1980s; dye tracer study 
confirmed closure (EAA 4 data 
gaps, citing Farallon and 
Anchor 2006). 

resolved abandoned 

Jorgensen Forge 2069 3.7 E 219E    4-in. 
steel none unknown 

SD 1 SO3003231C 

Plugged using concrete in the 
mid-1980s; dye tracer study 
confirmed closure (EAA 4 data 
gaps, citing Farallon and 
Anchor 2006). 

resolved abandoned 

Jorgensen Forge 2070 3.6 E 218E    12-in. 
steel none unknown 

SD 1 SO3003231C 

Plugged using concrete in the 
mid-1980s; dye tracer study 
confirmed closure (EAA 4 data 
gaps, citing Farallon and 
Anchor 2006). 

resolved abandoned 

Jorgensen Forge 2071 3.6 E 217E    2-in. 
steel none unknown 

SD 1 SO3003231C 

Plugged using concrete in the 
mid-1980s; dye tracer study 
confirmed closure (EAA 4 data 
gaps, citing Farallon and 
Anchor 2006). 

resolved abandoned 
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LAND OWNER/OPERATOR ID 

RIVER 
MILE 

OUTFALL IDENTIFICATION PIPE DESCRIPTION 

OUTFALL 
TYPE 

NO. OF 
OUTFALLS PERMIT NUMBER 

NOTES FROM PERMIT AND  
OTHER PERTINENT INFORMATION 

CURRENT 
STATUS  

PROPOSED 
DESIGNATION 

LAND OWNER/ 
OUTFALL OPERATOR 

OUTFALL 
NO. 

SECONDARY 
IDa 

SECONDARY 
OWNER ID 

DIAMETER/ 
MATERIAL 

FLOW 
RATEb 

Jorgensen Forge 2072 3.7 E 225E    18-in. 
steel  trickle unknown 

SD 1 SO3003231C 

Five outfalls shown on 
Jorgensen map within the 
permit file that discharge 
directly to LDW.  

resolved permitted 
private SD 

Kenworth Truck 
Co. 2073 4.0 E 233E    18-in. 

concrete  trickle unknown 
SD 1 

(Former permit 
SO3001784) 

 
SO3008681A 

Kenworth’s NPDES permit was 
terminated in Feb 2003. It 
remains unclear whether past 
discharges went directly into 
the Duwamish. Insurance Auto 
Auctions (SO3008681) also 
has 3 permitted outfalls 
located on the Kenworth 
property. These may account 
for 3 to 4 outfalls. 

resolved permitted 
private SD 

Kenworth Truck 
Co. 2074 3.9 E 232E    8-in. 

CMP none unknown 
SD 1 

(Former permit 
SO3001784) 

 
SO3008681A 

Kenworth’s NPDES permit was 
terminated in Feb 2003. It 
remains unclear whether past 
discharges went directly into 
the Duwamish. Insurance Auto 
Auctions (SO3008681) also 
has three permitted outfalls 
located on the Kenworth 
property. These may account 
for three to four outfalls. 

resolved permitted 
private SD 

Kenworth Truck 
Co. 2075 3.9 E 231E    CMP none unknown 

SD 1 

(Former permit 
SO3001784) 

 
SO3008681A 

Kenworth’s NPDES permit was 
terminated in Feb 2003. It 
remains unclear whether past 
discharges went directly into 
the Duwamish. Insurance Auto 
Auctions (SO3008681) also 
has three permitted outfalls 
located on the Kenworth 
property. These may account 
for three to four outfalls. 

resolved permitted 
private SD 

Kenworth Truck 
Co. 2076 3.9 E 230E    30-in. 

steel none unknown 
SD 1 

(Former permit 
SO3001784) 

 
SO3008681A 

Kenworth’s NPDES permit was 
terminated in Feb 2003. It 
remains unclear whether past 
discharges went directly into 
the Duwamish. Insurance Auto 
Auctions (SO3008681) also 
has three permitted outfalls 
located on the Kenworth 
property. These may account 
for three to four outfalls. 

resolved permitted 
private SD 
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LAND OWNER/OPERATOR ID 

RIVER 
MILE 

OUTFALL IDENTIFICATION PIPE DESCRIPTION 

OUTFALL 
TYPE 

NO. OF 
OUTFALLS PERMIT NUMBER 

NOTES FROM PERMIT AND  
OTHER PERTINENT INFORMATION 

CURRENT 
STATUS  

PROPOSED 
DESIGNATION 

LAND OWNER/ 
OUTFALL OPERATOR 

OUTFALL 
NO. 

SECONDARY 
IDa 

SECONDARY 
OWNER ID 

DIAMETER/ 
MATERIAL 

FLOW 
RATEb 

King County 2007 1.2 E 122E    18-in. 
CMP none KC SD 1 na King County storm drains resolved public SD 

King County 2008 1.2 E 123E    8-in. 
steel none KC SD 1 na King County storm drains resolved public SD 

King County 2009 1.3 E 124E    6-in. 
ductile none KC SD 1 na King County storm drains resolved public SD 

King County 2010 1.4 E 125E    6-in. PVC none KC SD 1 na King County storm drains resolved public SD 

King County 2011 1.4 E 126E    12-in. 
PVC none KC SD 1 na King County storm drains resolved public SD 

King County 2049 2.8 E 159E   60-in. 
concrete  200 gpm 

KC 
SD/SPU 

EOF 
1 na 

King County Airport SD No. 3 
SPU EOF No. 117 
(formerly Slip 4 SD) 

resolved EOF/SD 

King County 2080 4.2 E 234E   
 24-in. 
riveted 
steel 

 20 gpm KC SD 1 na King County Airport storm 
drain No. 1 resolved public SD 

King County 2100 (A) 4.2 W 375W S 96th SD 72-in. 
CMP  flowing unknown 

SD 1 none found S 96th St SD resolved public SD 

King County 2107 2.8 W 357W    36-in. 
RCP  2 gpm KC CSO 1 na 

King County Combined Sewer 
Overflow 
8th Ave S CSO (040) 

resolved CSO 

King County 2153 0.5 E 107E    36-in. na KC CSO 1 na Concrete stormwater system 
structure, not point of outfall resolved not an outfall 

King County 2223 1.1 E 121E   
 18-in. 
ductile 

iron 
 na KC CSO 1 na 

King County Combined Sewer 
Overflow 
Brandon St. (041) 

resolved CSO 

King County 2244 1.1 E 119E    na na KC SD 1 na King County storm drain resolved public SD 

King County 2502 1.9 E 139E    8-ft steel 
gate none KC CSO 1 na King County Combined Sewer 

Overflow, E Michigan (039) resolved CSO 

King County 2506 2.0 W 341W    36-in. 
concrete none KC CSO 1 na 

King County Combined Sewer 
Overflow, W Michigan CSO 
(042) 

resolved CSO 

             

King County 

Duwami
sh Pump 
Station 
East 
(035) 

0.5 E     36-in. na KC CSO 1 na 
King County EOF 
Duwamish Pump Station East 
(035) 

resolved EOF 
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LAND OWNER/OPERATOR ID 

RIVER 
MILE 

OUTFALL IDENTIFICATION PIPE DESCRIPTION 

OUTFALL 
TYPE 

NO. OF 
OUTFALLS PERMIT NUMBER 

NOTES FROM PERMIT AND  
OTHER PERTINENT INFORMATION 

CURRENT 
STATUS  

PROPOSED 
DESIGNATION 

LAND OWNER/ 
OUTFALL OPERATOR 

OUTFALL 
NO. 

SECONDARY 
IDa 

SECONDARY 
OWNER ID 

DIAMETER/ 
MATERIAL 

FLOW 
RATEb 

King County 

East 
Marginal 
Way S 
Pump 
Station 
(043) 

2.8 E      1 na 
East Marginal Way South 
Pump Station 
King County EOF 

resolved EOF 

King County/SPU/ 
Boeing 2095 4.9 E 253E  KC Norfolk 

CSO (044) 
 84 in. 

 6 ft x 6 ft  10 gpm KC/SPU 
CSO/SD 1 see notes 

Public storm drain that also 
receives stormwater 
discharges from Boeing 
properties upstream. This 
discharge is permitted through 
Boeing Developmental Center 
(WA031488B or SO3000146C) 
as DC1. 
King County’s Norfolk CSO 
(044). Seattle Public Utilities 
also operates an EOF that 
discharges through this outfall. 

resolved CSO/SD 

Lafarge 
Corporation 2137 1.2 W 322W    24-in. 

concrete 5/8 flow unknown 
SD 1 WA0002232 

Permit gives range coordinates 
for outfalls, but no specific 
number. All unknowns are 
likely covered by this permit. 

resolved permitted 
private SD 

Lafarge 
Corporation 2138 1.0 W 317W    6-in. 

steel none unknown 
SD 1 WA0002232 

Permit gives range coordinates 
for outfalls, but no specific 
number. All unknowns are 
likely covered by this permit. 

resolved permitted 
private SD 

Lafarge 
Corporation 2139 1.0 W 316W    6-in. DI none unknown 

SD 1 WA0002232 

Permit gives range coordinates 
for outfalls, but no specific 
number. All unknowns are 
likely covered by this permit. 

resolved permitted 
private SD 

Lafarge 
Corporation 5002 1.2 W 318W    36-in. 

CMP none unknown 
SD 1 WA0002232E 

Permit gives range coordinates 
for outfalls, but no specific 
number. All unknowns are 
likely covered by this permit. 

resolved permitted 
private SD 

Lafarge 
Corporation 5003 1.2 W 319W    32-in. 

CMP 4 gpm unknown 
SD 1 WA0002232E 

Permit gives range coordinates 
for outfalls, but no specific 
number. All unknowns are 
likely covered by this permit. 

resolved permitted 
private SD 

Lafarge 
Corporation 5004 1.2 W 320W    28-in. 

CMP trickle unknown 
SD 1 WA0002232E 

Permit gives range coordinates 
for outfalls, but no specific 
number. All unknowns are 
likely covered by this permit. 

resolved permitted 
private SD 
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LAND OWNER/OPERATOR ID 

RIVER 
MILE 

OUTFALL IDENTIFICATION PIPE DESCRIPTION 

OUTFALL 
TYPE 

NO. OF 
OUTFALLS PERMIT NUMBER 

NOTES FROM PERMIT AND  
OTHER PERTINENT INFORMATION 

CURRENT 
STATUS  

PROPOSED 
DESIGNATION 

LAND OWNER/ 
OUTFALL OPERATOR 

OUTFALL 
NO. 

SECONDARY 
IDa 

SECONDARY 
OWNER ID 

DIAMETER/ 
MATERIAL 

FLOW 
RATEb 

Lafarge 
Corporation 5005 1.2 W 321W    48-in. 

concrete trickle unknown 
SD 1 WA0002232E 

Permit gives range coordinates 
for outfalls, but no specific 
number. All unknowns are 
likely covered by this permit. 

resolved permitted 
private SD 

Longview Fibre 2013 1.4 E 128E    12-in. 
concrete  trickle unknown 

SD 1 SO3000206D Direct discharge to LDW. resolved permitted 
private SD 

N of Bridge 2022 1.9 E 137E    8-in. PVC  0.5 gpm unknown 
SD 1 none found 

No information readily 
available. Located near 
several other public SDs, so 
may be KC or SPU outfall. 

unresolved 

pipe of 
unresolved 

origin and/or 
use 

Port 2148 0.0 W 301W    12-in. 
CPE  none Port SD 1 na Port of Seattle storm drain resolved public SD 

Port 2149 0.0 W 300W    24-in. 
CPE na Port SD 1 na Port of Seattle storm drain resolved public SD 

Port 2150 0.1 W 302W    18-in. 
CPE na Port SD 1 na Port of Seattle storm drain resolved public SD 

Port 2151 0.1 104E   

 15-in. 
CMP, 
behind 

headwall 

 none Port SD 1 na Port of Seattle storm drain resolved public SD 

Port 2154 0.1 E 103E    6-in. 
concrete none Port SD 1 na Port of Seattle storm drain resolved public SD 

Port 2156 0.0 102E   

 18-in. 
CMP at 

headwall 
DI 

 20 gpm Port SD 1 na Port of Seattle storm drain resolved public SD 

Port 2209 3.6 W 370W    8-in. PVC none Port SD 1 na Port of Seattle storm drain resolved public SD 

Port 2210 3.6 W 369W   4-in. and 
3-in. iron  na not an 

outfall 1 na 

Pipe location identified as 
suspected abandoned in 
Herrera survey. Pipe noted 
during site activities but 
identified as miscellaneous 
shoreline debris and not an 
outfall. 

resolved not an outfall 

Port 2211 3.6 W 368W    4-in. CPE none not an 
outfall 1 na 

 Pipe location identified as 
suspected abandoned in 
Herrera survey. Pipe noted 
during site activities but 
identified as miscellaneous 
shoreline debris and not an 
outfall. 

resolved not an outfall 
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LAND OWNER/OPERATOR ID 

RIVER 
MILE 

OUTFALL IDENTIFICATION PIPE DESCRIPTION 

OUTFALL 
TYPE 

NO. OF 
OUTFALLS PERMIT NUMBER 

NOTES FROM PERMIT AND  
OTHER PERTINENT INFORMATION 

CURRENT 
STATUS  

PROPOSED 
DESIGNATION 

LAND OWNER/ 
OUTFALL OPERATOR 

OUTFALL 
NO. 

SECONDARY 
IDa 

SECONDARY 
OWNER ID 

DIAMETER/ 
MATERIAL 

FLOW 
RATEb 

Port 2212 3.6 W 366W    6-in. PVC none Port SD 1 na Port of Seattle storm drain resolved public SD 

Port 2220 1.8 W 333W    24-in. 
concrete na Port SD 1 na Port of Seattle storm drains resolved public SD 

Port 2225 0.6 E 109E   18-in. 
concrete none Port SD 1 na Port of Seattle storm drain resolved public SD 

Port 2232 0.2 W 304W    18-in. 
CPE none Port SD 1 na Port of Seattle storm drain resolved public SD 

Port 2233 0.1 W 303W  na na channel 1 na Drainage channel constructed 
by Port at T-105 resolved 

stream, 
channel, or 

swale 
Port of 
Seattle/Delta 
Marine 

2205 4.3 W 377W  na na creek 1 none found 
Creek outlet on Port property 
south of S 96th, just south of 
Delta crane. 

resolved 
stream, 

channel, or 
swale 

Port/Harbor Real 
Estate HRE 1 0.1        unknown 

SD 1 none found 

Outfall located on Port 
property adjacent to Harbor 
Real Estate. Discharge of 
stormwater from both 
properties likely. 

tentatively 
resolved public SD 

Port – Sea Freeze Port - 
SF 1.9 W        Port SD 1 na Port of Seattle storm drain resolved public SD 

Port – Terminal 
115 2122 1.9 W 338W    24-in. 

concrete  1 gpm Port SD 1 na Port of Seattle storm drain resolved public SD 

Port – Terminal 
115 2123 1.9 W 334W    12-in. 

CMP none Port SD 1 na Port of Seattle storm drain resolved public SD 

Port – Terminal 
115 2124 1.9 W 336W   

18-in. 
concrete 
lined DI  

 na Port SD 1 na Port of Seattle storm drain resolved public SD 

Port – Terminal 
115 2128 1.5 W 331W West Shore  15-in. 

CMP 
under-
water 

unknown 
SD 1 

SO3002227D 
WAG503191D 
WAG503347 

Map in permit shows two clear 
outfalls, and mentions various 
other ditches/drainage points. 

resolved public SD 

R&A Properties 2037 2.6 E 155E    10-in. 
steel none unknown 

SD 1 
Puget Sound 

Trucking: 
SO300949 

Permit for Puget Sound 
Trucking has five outfalls in 
Ecology database which may 
cover these outfalls. 

resolved permitted 
private SD 

R&A Properties 2038 2.6 E 162E    6-in. 
concrete none unknown 

SD 1 
Puget Sound 

Trucking: 
SO300949 

Permit for Puget Sound 
Trucking has five outfalls in 
Ecology database which may 
cover these outfalls. 

resolved permitted 
private SD 
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LAND OWNER/OPERATOR ID 

RIVER 
MILE 

OUTFALL IDENTIFICATION PIPE DESCRIPTION 

OUTFALL 
TYPE 

NO. OF 
OUTFALLS PERMIT NUMBER 

NOTES FROM PERMIT AND  
OTHER PERTINENT INFORMATION 

CURRENT 
STATUS  

PROPOSED 
DESIGNATION 

LAND OWNER/ 
OUTFALL OPERATOR 

OUTFALL 
NO. 

SECONDARY 
IDa 

SECONDARY 
OWNER ID 

DIAMETER/ 
MATERIAL 

FLOW 
RATEb 

R&A Properties 2039 2.6 E 161E    6-in. 
concrete none unknown 

SD 1 
Puget Sound 

Trucking: 
SO300949 

Permit for Puget Sound 
Trucking has five outfalls in 
Ecology database which may 
cover these outfalls. 

resolved permitted 
private SD 

R&A Properties 2040 2.6 E 164E    12-in. 
concrete trickle  unknown 

SD 1 
Puget Sound 

Trucking: 
SO300949 

Permit for Puget Sound 
Trucking has five outfalls in 
Ecology database which may 
cover these outfalls. 

resolved permitted 
private SD 

SCS Holdings 2024 2.0 E 141E    12-in. 
concrete  10 gpm unknown 

SD 1 
SCS Refrigerated 

Services: 
SO3005565A 

Permit for SCS Refrigerated 
Services corresponds with 
three outfalls in the Ecology 
database. All permitted outfalls 
may be routed to this one 
discharge point or may be 
routed to a municipal treatment 
facility. 

resolved permitted 
private SD 

Seattle City Light 2041 2.7 E 171E  4-in. 
concrete na    

This outfall was originally 
identified as the old water 
intake for the Georgetown 
steam plant but more recent 
investigations have determined 
that it is a pipe of unknown 
origin. 

resolved 

 pipe of 
unresolved 

origin and/or 
use 

Seattle City Light 2047 2.8 E 156E    72-in. 
CMP na City SD 1 na Seattle City Light storm drain 

Georgetown flume resolved public SD 

Seattle City Light 2098 4.5 W 379W    6-in. 
CMP none City SD 1 na Seattle City Light storm drain resolved public SD 

Seattle City Light 2099 4.4 W 378W    6-in. 
CMP dripping City SD 1 na Seattle City Light storm drain resolved public SD 

Shalmar Group 2034 2.5 E 152E    6-in. 
steel none unknown 

SD 1 
Seattle Iron & 
Metal Works: 
SO3003645 

Permit for Seattle Iron & Metal 
Works may correspond to this 
outfall. 

resolved permitted 
private SD 

Slip 6 – Non-
Boeing 2083 4.2 E 239E    6-in. 

steel discharge unknown 
SD 1 none found  

Not a Boeing permitted outfall. 
Boeing has investigated this 
pipe and believes that it is a 
drain from an underground 
utility vault that predates 
Boeing’s use of this property. 
Boeing is in the process of 
having this pipe plugged. 

resolved abandoned 
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LAND OWNER/OPERATOR ID 

RIVER 
MILE 

OUTFALL IDENTIFICATION PIPE DESCRIPTION 

OUTFALL 
TYPE 

NO. OF 
OUTFALLS PERMIT NUMBER 

NOTES FROM PERMIT AND  
OTHER PERTINENT INFORMATION 

CURRENT 
STATUS  

PROPOSED 
DESIGNATION 

LAND OWNER/ 
OUTFALL OPERATOR 

OUTFALL 
NO. 

SECONDARY 
IDa 

SECONDARY 
OWNER ID 

DIAMETER/ 
MATERIAL 

FLOW 
RATEb 

Slip 6 – Non-
Boeing 2084 4.2 E 240E    6-in. dripping unknown 

SD 1 none found  

Not a Boeing permitted outfall. 
Boeing has investigated this 
pipe and believes that it is a 
drain from an underground 
utility vault that predates 
Boeing’s use of this property. 
Boeing is in the process of 
having this pipe plugged. 

resolved abandoned 

S 92nd Pl 2101 4.0 W 374W    18-in. 
concrete  none unknown 

SD 1 none found 
No information readily 
available – likely drains 
adjacent property. 

unresolved 

pipe of 
unresolved 

origin and/or 
use 

S Chicago St 2109 2.9 W 362W    11-in. 
wood none unknown 

SD 1 none found 
No information readily 
available – likely drains 
adjacent property. 

unresolved 

pipe of 
unresolved 

origin and/or 
use 

S Chicago St 2110 2.9 W 361W   15-in. 
concrete  none unknown 

SD 1 none found 
No information readily 
available – likely drains 
adjacent property. 

unresolved 

pipe of 
unresolved 

origin and/or 
use 

S Chicago St 2111 2.9 W 360W    12-in. DI none unknown 
SD 1 none found 

No information readily 
available – likely drains 
adjacent property. 

unresolved 

pipe of 
unresolved 

origin and/or 
use 

S Othello St  2036 2.6 E 154E 

Puget 
Sound 
Truck 
Lines, Inc. 

 8-in. 
steel none unknown 

SD 1 SO3000949 

Permit for Puget Sound 
Trucking has five outfalls in 
Ecology database which may 
cover these outfalls. Outfall 
likely also drains adjacent 
street surface. 

resolved permitted 
private SD  

S Portland St 2106 2.8 W 358W    24-in. DI  none unknown 
SD 1 none found 

No information readily 
available – likely drains 
adjacent property. 

unresolved 

pipe of 
unresolved 

origin and/or 
use 

S Portland St 2108 2.8 W 359W    8-in. DI none unknown 
SD 1 none found 

No information readily 
available – likely drains 
adjacent property.  

unresolved 

pipe of 
unresolved 

origin and/or 
use 
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LAND OWNER/OPERATOR ID 

RIVER 
MILE 

OUTFALL IDENTIFICATION PIPE DESCRIPTION 

OUTFALL 
TYPE 

NO. OF 
OUTFALLS PERMIT NUMBER 

NOTES FROM PERMIT AND  
OTHER PERTINENT INFORMATION 

CURRENT 
STATUS  

PROPOSED 
DESIGNATION 

LAND OWNER/ 
OUTFALL OPERATOR 

OUTFALL 
NO. 

SECONDARY 
IDa 

SECONDARY 
OWNER ID 

DIAMETER/ 
MATERIAL 

FLOW 
RATEb 

S Southern St 3037 3.2 W 363W   18-in. 
CMP  none unknown 

SD 1 none found 

No information readily 
available – likely drains 
adjacent street surface and 
may drain upland permitted 
locations. The City does not 
have any storm drains in this 
area . 

tentatively 
resolved 

pipe of 
unresolved 

origin and/or 
use 

S Webster St 2113 2.6 W 355W    6-in. 
concrete  moist unknown 

SD 1 none found 

No information readily 
available – likely drains 
adjacent street surface and 
may drain upland permitted 
locations. 

tentatively 
resolved public SD 

South Park Marina 2214 3.5 W 365W    12-in. 
CMP na unknown 

SD 1 WAG030045C Direct discharge to LDW. resolved permitted 
private SD 

SPU 2002 0.6 E 108E    30-in. 
steel  drip 

KC or 
SPU 

CSO/SD 
1 na 

Seattle Public Utilities 
abandoned treatment facility 
outfall (Duwamish Diagonal 
SCAP documentation) 

resolved abandoned 

SPU 2003 0.7 E 110E    12-in. 
steel trickle  unknown 

SD 1 none found Diagonal Ave S SD resolved public SD 

SPU 2026 2.3 E 151E    30-in. 
ductile none City SD 1 na Seattle Public Utility storm 

drain resolved public SD 

SPU 2035 2.5 E 153E    30-in. DI trickle  City SD 1 na Seattle Public Utility storm 
drains resolved public SD 

SPU 2048 2.8 E 158E   24-in. 
concrete none City SD 1 na 

North Boeing Field SD 
Storm drain outfall owned by 
SPU but only receives runoff 
from North Boeing Field 
(formerly Slip 4 CSO/SD (117). 

resolved public SD 

SPU 2112 2.7 W 356W    na  na City SD 1 na Seattle Public Utility storm 
drain resolved public SD 

SPU 2118 2.2 W 350W    24-in. 
concrete none City SD 1 na Seattle Public Utility storm 

drain resolved public SD 

SPU 2125 1.9 W 335W    72-in. 
concrete 100 gpm City SD 1 na Seattle Public Utility storm 

drain resolved public SD 

SPU 
S 

Brighton 
St 

2.1 E        SPU 
CSO/SD 1 na 

Seattle Public Utility CSO/SD – 
old outfall layer. Outfall not 
found during field survey. 
Location plotted from SPU 
GIS. 

resolved CSO/SD 
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LAND OWNER/OPERATOR ID 

RIVER 
MILE 

OUTFALL IDENTIFICATION PIPE DESCRIPTION 

OUTFALL 
TYPE 

NO. OF 
OUTFALLS PERMIT NUMBER 

NOTES FROM PERMIT AND  
OTHER PERTINENT INFORMATION 

CURRENT 
STATUS  

PROPOSED 
DESIGNATION 

LAND OWNER/ 
OUTFALL OPERATOR 

OUTFALL 
NO. 

SECONDARY 
IDa 

SECONDARY 
OWNER ID 

DIAMETER/ 
MATERIAL 

FLOW 
RATEb 

SPU/Boeing 3031 3.3 E 187E    8-in. 
concrete na City SD 1 na 

According to City records, this 
outfall serves the southern 
portion of 16th Ave S and the 
Boeing facility at 7755 E 
Marginal Way, with cross 
connection and discharge 
through outfall No.  3032. This 
particular location is not an 
outfall 

resolved not an outfall 

SPU/Boeing 3032 3.3 E 186E    12-in. DI dripping public 
SD 1   

Outfall drains both public 
roadways and Boeing Plant 2 
(Outfall J). Shared-use 
identified (Floyd|Snider 2006). 
Side sewer card confirms that 
this pipe drains both Boeing 
facilities and roadway. 

resolved public SD 

SPU/King County 2062 3.8 E 227E    48-in. 
CMP 20 gpm  SPU/KC 

EOF 1 na 
Seattle Public Utility EOF (No. 
156) 
King County Airport SD No. 2 

resolved EOF/SD 

SPU/King County 2127 1.5 W 332W    48-in. 
concrete 50 gpm 

KC 
CSO/ 

City SD 
1 na Terminal 115 CSO (038)/SW 

Kenny SD. resolved CSO/SD 

SPU/King County 2155 0.5 E 106E    144-in. 
concrete 2 ft/sec 

SPU and 
KC 

CSO/SD 
1 na 

Seattle Public Utility Diagonal 
CSO (No. 111) and King 
County Hanford No. 1 
(031)/Bayview CSO; Seattle 
Public Utility SD 

resolved CSO/SD 

SW Idaho St 2144 0.3 W 307W    10-in. DI under-
water 

unknown 
SD 1 none found 

No information readily 
available – may drain adjacent 
property. 

unresolved 

pipe of 
unresolved 

origin and/or 
use 

SW Idaho St 2145 0.3 W 308W    4-in. DI  none unknown 
SD 1 none found 

No information readily 
available – may drain adjacent 
property. 

unresolved 

pipe of 
unresolved 

origin and/or 
use 

SW Idaho St 2146 0.3 W 306W    6-in. DI none unknown 
SD 1 none found 

No information readily 
available – may drain adjacent 
property. 

unresolved 

pipe of 
unresolved 

origin and/or 
use 

SW Idaho St 2147 0.3 W 305W   72-in. 
concrete 

 under-
water 

unknown 
SD 1 none found SPU storm drain resolved public SD 
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LAND OWNER/OPERATOR ID 

RIVER 
MILE 

OUTFALL IDENTIFICATION PIPE DESCRIPTION 

OUTFALL 
TYPE 

NO. OF 
OUTFALLS PERMIT NUMBER 

NOTES FROM PERMIT AND  
OTHER PERTINENT INFORMATION 

CURRENT 
STATUS  

PROPOSED 
DESIGNATION 

LAND OWNER/ 
OUTFALL OPERATOR 

OUTFALL 
NO. 

SECONDARY 
IDa 

SECONDARY 
OWNER ID 

DIAMETER/ 
MATERIAL 

FLOW 
RATEb 

TBD 2059 3.6 E 216E   24-in. 
CMP 2 gpm unknown 

SD 1 SO3000482D, 
WA0002917 

The current SD system 
partially drains KC airport and 
part of E Marginal Way and 
runs along Jorgensen Forge. 
Boeing and Jorgensen Forge 
also had historical connections 
but do not currently discharge 
to this SD system 
(Floyd|Snider 2006). 

unresolved public SDc 

unknown 2501 1.9 E 140E  48-in. 
concrete none    Flapper valve in good 

condition. unresolved 

pipe of 
unresolved 

origin and/or 
use 

WSDOT 2503 1.9 E 138E    36-in. 
concrete none WSDOT 

SD 1 na 1st Ave S bridge SD resolved public SD 

WSDOT (Slip 4) 2046 2.8 E 157E    72-in. 
steel 50 gpm  WSDOT 

SD 1 na 

WSDOT storm drain. Also 
receives runoff from 40 ac east 
of I-5. May accept discharge 
from North Boeing Field 
(SO3000226) via storm drains. 

resolved public SD 

WSDOT, Turning 
basin – SW 
shoreline 

2200 4.6 W 380W    30-in. 
CMP na unknown 

SD 1 none found 
Outfall location corresponds 
with WSDOT discharge point 
for SR 99. 

resolved public SD 

WSDOT, Turning 
basin – NW 
shoreline 

2201 4.6 W 381W    36-in. 
CMP 3 gpm unknown 

SD 1 none found 
Outfall location corresponds 
with WSDOT discharge point 
for SR 99. 

resolved public SD 

a Numbers assigned by SPU that run sequentially from north to south along waterway for easier identification of outfall locations. E-W indicates east and west side of waterway. 
b Visual observations from field survey completed May 16 to 20, 2003, and June 2 to 11, 2003. 
c Because the ownership of this outfall is to be determined, the proposed designation reflects current use of the outfall only. 

ABS – acrylonitrile butadiene styrene 
CFS – cubic feet per second 
CMP – composite construction 
CSO – combined sewer overflow 
DI – diameter 
E – east 
EOF – emergency overflow 
FS – Floyd Snider 
gpm – gallon per minute 

ID – identification 
KC – King County 
LDW – Lower Duwamish Waterway 
na – not available 
NPDES – National Pollutant Discharge Elimination System 
PVC – polyvinyl chloride 
RCP – reinforced concrete pipe 
RI – remedial investigation 
SCAP – source control action plan 

SCL – Seattle City Light 
SD – storm drain 
SPU – Seattle Public Utilities 
TBD – to be determined 
W – west 
WA – Washington 
WSDOT – Washington State Department of Transportation 
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I.1 Introduction  

The Washington State Department of Ecology (Ecology), in consultation with the 
US Environmental Protection Agency (EPA), has identified 23 areas for source 
evaluation in the Lower Duwamish Waterway (LDW), in accordance with their 
source control strategy (Ecology 2004b, 2007f). This appendix outlines the overall 
approach used to summarize source control area (SCA)-related information and 
presents selected information for 11 SCAs based in large part on source information 
in Ecology documents. Additional information related to work by EPA, Ecology, and 
the Source Control Work Group (SCWG) is summarized in Section 9.2 of the main 
body of the RI. 

I.2 Methods Used to Develop the SCA Information Summaries 

Ecology’s source control evaluation program is a continuous and dynamic process 
that will continue well beyond the completion of the remedial investigation/
feasibility study (RI/FS). In order to focus source-related information for 
presentation in the RI, Ecology and EPA identified 11 of the 23 SCAs that, at a 
minimum, had a draft data gaps report available for review as of March 2008 (see 
Section 9 of the main document for additional information about the contents of data 
gaps reports). This date was used to determine which SCAs would be included in 
this appendix,1

                                                           
1 Although March 2008 was used as the date for determining which SCAs would be included in this 

appendix (based on whether a draft data gaps report was available for an SCA, at a minimum), the 
date of July 11, 2008, was used as the cutoff date for which documents prepared for the 11 selected 
SCAs (source control action plans, data gaps, or other reports issued by Ecology) were eligible for 
review and summary in this appendix. This date was also determined based on discussions with 
EPA and Ecology. 

 and was selected based on discussions held with EPA and Ecology 
during the development of the scope and methods to be used for the SCA 
summaries. The 12 other SCAs that did not have a data gaps report available for 
review as of March 2008 are not summarized in this appendix. Information for SCAs 
not summarized in this appendix can be found in the data gaps reports and source 
control action plans (SCAPs) available on Ecology’s website. The 11 SCAs 
summarized in this appendix are listed in Table I-1. Updated information for these 
11 SCAs can also be found in the SCAPs on Ecology’s website.  
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Table I-1. SCAs identified for discussion in the RI 

SOURCE CONTROL AREA SECTION 
APPROXIMATE 
RIVER MILEa 

Duwamish/Diagonal Way (EAA 1) I.4.1 0.2 to 0.9 E 

Slip 3 to Seattle Boiler Works I.4.2 2.0 to 2.2 E 

Seattle Boiler Works to Slip 4 I.4.3 2.2 to 2.9 E 

Slip 4 (EAA 3) I.4.4 2.8 to 2.9 E 

Boeing Plant 2/Jorgensen Forge (EAA 4) I.4.5 2.9 to 3.7 E 

Boeing Isaacson/Central KCIA (EAA 6) I.4.6 3.7 to 3.9 E 

Slip 6 I.4.7 3.9 to 4.3E 

Norfolk CSO/SDb (EAA 7) I.4.8 4.9 to 5.0 E 

Glacier Bay I.4.9 1.2 to 1.5 W 

Trotsky Inlet (EAA 2) I.4.10 2.2 to 2.3 W 

Terminal 117 (EAA 5) I.4.11 3.4 to 3.8 W 

a River miles were estimated and rounded to the nearest tenth of a mile based on the boundaries established 
by Ecology on July 8, 2008 (Good 2008). 

b A City pump station EOF also discharges through this outfall. 
CSO – combined sewer overflow 
KCIA – King County International Airport 
RI – remedial investigation 
SCA – source control area 
SD – storm drain  

Source control information available in data gaps reports, SCAPs, and other Ecology-
issued reports (e.g., property review reports and source control status reports 
[SCSRs]) were used to develop the SCA-specific summaries included in this 
appendix. In addition to the information in these documents, any other relevant 
source-tracing data collected through December 31, 2007, by the Lower Duwamish 
Waterway Group (LDWG) members and reported by the cut-off date of July 11, 
2008,2

The summaries in this section provide an overview of surface sediment data and 
potential source-related information for the facilities and outfalls discussed in the 
source documents for each of the 11 SCAs. In addition, the Duwamish/Diagonal 
Way and Norfolk combined sewer overflow/storm drain (CSO/SD) SCA summaries 
discuss sediment monitoring data collected since removal actions were conducted in 
each of these areas.  

 were also included, as applicable. Collectively, these documents and data 
sources are referred to in the SCA summaries as the source documents. The 
information in these documents provides a snapshot of available source control 
information for the 11 identified SCAs at the time that the RI was drafted. 

                                                           
2 These dates were also selected based on discussions with EPA and Ecology during development of 
the scope and methods for the SCA summaries. 
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The information summarized in this appendix was derived from more-detailed 
information presented in Ecology’s SCAPs, data gaps reports, SCSRs, and other 
source documents for the associated upland facilities. The source documents should 
be reviewed for more detailed information pertaining to the SCAs. It is not the intent 
of this appendix to provide any conclusions about the origin of or responsibility for 
contamination found in sediments in the LDW study area or to determine whether 
the data reported are sufficient to make such a judgment. Source control efforts 
within the LDW drainage basin are ongoing. Information presented in tables and 
maps in this section reflects information available through July 17, 2009. Ecology will 
continue to issue status reports, update source control information, and post these 
reports on their website.  

The information included in the source documents has not been independently 
verified for the summaries presented in this appendix. Therefore, information 
included in this appendix should not be considered complete, nor should it be relied 
upon to draw conclusions about the extent of contamination or the status of source 
control at these facilities. Additional evaluation of the raw data and primary source 
materials would be required for a quantitative evaluation. Furthermore, the level of 
quality assurance/quality control (QA/QC) and data validation for chemistry data 
presented in this section was not reviewed; it is likely that the data presented here 
represent varying levels of QA/QC. 

I.3 Information Included in SCA Summaries 

Information compiled for the 11 SCAs was included based on the SCA boundaries 
and the format agreed upon by EPA and Ecology. Boundaries for the individual 
SCAs were initially established by Ecology in February 2007 (Ecology 2007f). As 
Ecology’s approach to producing data gaps reports and SCAPs evolved, these 
boundaries were updated (and generally expanded) in February 2008 (Ecology and 
SAIC 2008). The February 2007 SCA boundaries were used in this appendix to 
identify surface sediment data because these SCA boundaries were established at the 
time the draft RI was written. The February 2008 SCA boundaries were used to 
identify the upland features (e.g., facilities, outfalls) summarized for each SCA based 
on agreements reached with EPA and Ecology. The availability of source control 
information and the complexity of the individual SCAs varied; therefore, the 
following summaries present more information for some of the SCAs than for others. 
The volume of information presented for each SCA should not be interpreted as an 
indication of the relative importance of individual SCAs; instead, it reflects the 
current availability of source information meeting the criteria for this summation 
effort.  
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The following types of information were reviewed for each of the 11 SCAs, as 
available: 

 Surface sediment chemistry in the RI baseline dataset. Section 4.1.2.1 in the 
main body of the RI defines the baseline dataset. Based on the February 2007 
SCA boundaries and the RI baseline surface sediment dataset, the list of 
chemicals with concentrations exceeding the sediment quality standards (SQS) 
of the Washington State Sediment Management Standards (SMS) were 
identified. The list of chemicals was then used to focus the review and 
summary of upland media, porewater, and source-tracing data.  

 History, ownership, environmental investigation, and remedial action 
information for several of the upland facilities associated with each SCA. 
Information was summarized for upland facilities that are adjacent to the 
LDW shoreline within each SCA (based on Ecology’s February 2008 
boundaries) and for other upland facilities if relevant3

 History, ownership, and environmental and source-tracing investigation 
information for outfalls that discharge to each SCA. Information was 
summarized for outfalls located within each SCA based on Ecology’s February 
2008 boundaries. In some cases, discrepancies existed between the outfall 
layer (discussed in Appendix H) and the source documents regarding the 
configuration or location of an outfall; these discrepancies are acknowledged 
where they exist.  

 source-tracing data 
were available for the facility. The source documents may contain 
summarized information for additional upland facilities that are not included 
in this appendix. The SCAP and data gaps reports should be reviewed for 
additional information on all facilities associated with the SCAs. 

 Bank soil data collected from facilities adjacent to the LDW shoreline 
within each SCA. Data from bank soil samples that were collected through 
December 2007 were summarized for each SCA (based on Ecology’s February 
2008 boundaries). The source documents also contain other soil data for 
samples collected away from the bank. These data were not summarized for 
this appendix in order to focus the scope of the data presented to samples 
collected along the LDW. Ecology will use both bank and upland soil data in 
their source control evaluations.  

                                                           
3 Relevant source-tracing data were defined as the most recent data collected from a drainage 

structure (e.g., catch basin or drainage line), provided that the drainage structure was still in use at a 
facility.  
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 Groundwater data for upland facilities adjacent to the LDW shoreline. 
Groundwater data collected through December 2007 from shoreline facilities 
were summarized for each SCA (based on Ecology’s February 2008 boundary). 
If both upland and shoreline wells were identified in the source documents for 
these facilities, only data from the wells nearest the shoreline were included in 
order to focus the data presentation on conditions likely to be most 
representative of groundwater in close association with the LDW. If no 
distinction was made between upland and shoreline wells, all groundwater 
data were included. The source documents may have also included additional 
groundwater data from facilities that are not adjacent to the LDW shoreline 
(i.e., from upland facilities). Ecology will consider all available groundwater 
data in their source control evaluations.  

 Seep and porewater data collected within each SCA. Data from seep and 
porewater samples that were collected through December 2007 were 
summarized for each SCA (based on Ecology’s February 2008 boundaries). 

 Stormwater data collected from outfalls or drainage systems discharging 
directly to each SCA. Stormwater samples that were collected from drainage 
systems located within Ecology’s February 2008 boundary and were collected 
through December 2007 were summarized for each SCA. 

 Source-tracing data collected within drainage basins discharging to each 
SCA. Source-tracing data collected from drainage systems through December 
2007 were summarized for each SCA (based on Ecology’s February 2008 
boundaries). 

 Other pertinent information depending on the unique aspects of each SCA. 

The following sections provide additional detail on how the different types of 
information included in these SCA summaries were selected and summarized. 

I.3.1 FACILITY INFORMATION 
The majority of Ecology’s SCAPs and data gaps reports made a distinction between 
adjacent facilities (those immediately bordering the LDW) and upland facilities 
(farther inland or within the drainage basin discharging to the SCA). If the Ecology 
documentation did not differentiate between adjacent and upland facilities, the 
adjacent facilities were identified based on a review of the SCA-specific maps. The 
first table in each of the SCA summaries provides facility-specific information for the 
adjacent facilities and for those upland facilities with source-tracing information. The 
inclusion of a facility does not necessarily imply that it is a potential source of 
sediment contaminants to the SCA, nor does the exclusion of a facility imply that it is 
not a potential source of sediment contaminants. 
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Although all facilities identified in the data gaps reports and SCAPs are listed in 
Appendix I, some are not discussed in detail or shown on maps because they did not 
meet the facility selection criteria (i.e., adjacent to the LDW or located upland with 
source-tracing data) (Table I-2). No analysis has been conducted as part of the RI to 
assess the potential significance of excluded facilities as sources; excluded facilities 
could represent potential sources to the LDW. Instead, the list of facilities with 
summarized information was limited to focus the SCA summaries on shoreline 
facilities or upland facilities with source-tracing data. Information for all facilities 
associated with the SCAs is provided in the data gaps reports and SCAPs. 

Table I-2. List of facilities associated with each SCA as identified in the data 
gaps reports and SCAPs  

FACILITIES IDENTIFIED IN SCAP AND  
DATA GAPS REPORTS FOR EACH SCA 

FACILITY INFORMATION PROVIDED 
IN THE SCA SUMMARIES  

IN THIS APPENDIX?a 

FACILITY INCLUDED ON SCA-
SPECIFIC MAPS IN THIS 

APPENDIX?
Duwamish/Diagonal Way 

b 

 
 

Terminal 106 SW (currently T-106) yes yes 

Terminal 106 SE (no longer Port of Seattle 
property) no yes 

Terminal 106 NE (no longer Port of Seattle 
property) no yes 

Federal Center South yes yes 

Union Pacific Railroad Argo Yard yes yes 

Terminal 108 yes yes 

JANCO United Inc. (historical) no no 

Slip 3 to Seattle Boiler Works 
 

 

Bunge Foods yes yes 

Glacier Marine Services yes yes 

SCS Refrigerated Services yes yes 

Rainier Petroleum Corporation yes yes 

Shultz Distributing no yes 

Seattle Distribution Center yes yes 

Cascade Columbia Distribution no yes 

South Seattle Community College no yes 

Riverside Industrial Park no yes 

V. Van Dyke property no yes 

Muckleshoot Seafood Products yes yes 

Seattle Boiler Works to Slip 4 
 

 

Seattle Iron and Metals Corp. yes yes 

Puget Sound Truck Lines yes yes 

Crowley Marine Services yes yes 

SCL Pumping Station yes yes 



 
Table I-2, cont. List of facilities associated with each SCA as identified in the data 

gaps reports and SCAPs  
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FACILITIES IDENTIFIED IN SCAP AND  
DATA GAPS REPORTS FOR EACH SCA 

FACILITY INFORMATION PROVIDED 
IN THE SCA SUMMARIES  

IN THIS APPENDIX?a 

FACILITY INCLUDED ON SCA-
SPECIFIC MAPS IN THIS 

APPENDIX?
Seattle Boiler Works 

b 
yes yes 

Bunge Foods/Guimont parcel yes yes 

Sternoff parcel (former) yes yes 

Fox Avenue Building (GWI) no yes 

Fox Avenue Building No. 2 (GWI) no yes 

El Gallo D'Oro/James Dore no yes 

Markey Machinery Co. no yes 

Nelson Trucking no yes 

Nitze-Stagen/Frye parcels no yes 

Trim Systems no yes 

Whitehead Company, Inc./former Tyee 
Industries/former Perkins Lot 

no yes 

Slip 4 
 

 

Crowley Marine Services yes yes 

First South Properties/Emerald Services yes yes 

Boeing Plant 2 yes yes 

North Boeing Field yes yes 

KCIA yes c yes 

Georgetown Steam Plant yes yes 

Boeing Plant 2/Jorgensen Forge 
 

 

Boeing Plant 2 yes yes 

Jorgensen Forge yes yes 

KCIA yes c yes 

E Marginal Way S no yes 

Boeing Isaacson/Central KCIA 
 

 

Boeing Isaacson yes yes 

Boeing Thompson yes yes 

KCIA yes c yes 

Slip 6 
 

 

Rhône-Poulenc (former) yes yes 

Boeing Developmental Center (northern 
drainage area) yes yes 

PACCAR/Kenworth Trucking (former) yes yes 

Museum of Flight no yes 

KCIA yes c yes 

Norfolk CSO/SD
 

d  

Boeing Developmental Center (southern 
drainage area) yes yes 



 
Table I-2, cont. List of facilities associated with each SCA as identified in the data 

gaps reports and SCAPs  
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FACILITIES IDENTIFIED IN SCAP AND  
DATA GAPS REPORTS FOR EACH SCA 

FACILITY INFORMATION PROVIDED 
IN THE SCA SUMMARIES  

IN THIS APPENDIX?a 

FACILITY INCLUDED ON SCA-
SPECIFIC MAPS IN THIS 

APPENDIX?
Boeing Military Flight Center 

b 
yes yes 

KCIA yes c yes 

Arco gas station yes yes 

Associated Grocers no yes 

Northwest Auto Wrecking no yes 

Affordable Auto Wrecking no yes 

Glacier Bay 
 

 

Alaska Marine Lines yes yes 

Duwamish Shipyard (former) yes yes 

Glacier Northwest yes yes 

Former MRI Corporation (historical) yes yes 

Chemithon Corp. yes yes 

Alaska Marine Lines (ancillary properties) no yes 

Wise Property (vacant) no no 

DV Klier parcel no no 

Allen property no no 

Sayler property no no 

City of Seattle Parks Department parcels no yes 

Trotsky Inlet  
 

Alaska Marine Lines/Douglas Management 
Company yes yes 

Industrial Container Services/Trotsky 
property/former NW Cooperage yes yes 

Boyer Towing yes yes 

Wells Trucking and Leasing yes yes 

Da Vinci Gourmet no no 

Boyer Logistics/Boyer Alaska Barge Lines no no 

Vacant parcel no no 

NW Center for the Retarded no no 

Pioneer Human Services no yes 

Pacific Plumbing Supply no no 

Pacific American Commercial no yes 

PCT Construction no no 

WHECO no no 

Cunningham Manufacturing no no 

United Iron Works no yes 

Ferguson Construction no no 

Alki Construction Co. no no 



 
Table I-2, cont. List of facilities associated with each SCA as identified in the data 

gaps reports and SCAPs  
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FACILITIES IDENTIFIED IN SCAP AND  
DATA GAPS REPORTS FOR EACH SCA 

FACILITY INFORMATION PROVIDED 
IN THE SCA SUMMARIES  

IN THIS APPENDIX?a 

FACILITY INCLUDED ON SCA-
SPECIFIC MAPS IN THIS 

APPENDIX?
Hurlen Construction 

b 
no no 

Alaska Washington Co. no no 

Fox Plumbing and Heating no no 

Pacific NW Fasteners/Twilley Industrial Tool no no 

W.G. Wright and Associates no no 

Tucker-Weitzel and Associates no no 

ATC Distribution Group/Automatic 
Transmission Parts no no 

Cascade Mattress Factory no no 

J & M Stamp and Form/M & M Roofing no no 

Industrial Battery Systems no no 

NW Building Tech, Inc. no no 

Terminal 117 
 

 

Terminal 117 yes yes 

Basin Oil Co. yes yes 

South Park Marina yes yes 

Boeing South Park yes yes 

City of Seattle Street Rights-of-Way (Dallas 
Ave S vicinity) yes yes 

a Facilities that are either adjacent to the LDW or that have source-tracing data available are discussed in the 
SCA summaries; for information on SCA-associated facilities not discussed in this appendix, see the 
appropriate data gaps reports and SCAPs. 

b Properties that are not included on Appendix I maps were, in most cases, either located outside of the map 
coverage area or had insufficient information to allow a determination of their exact location. 

c KCIA drains to several different SCAs. All portions of KCIA are associated with SCAs, depending on the 
ultimate discharge location of site drainage.  

d

CSO – combined sewer overflow 
 A City pump station EOF also discharges through this outfall. 

EOF – emergency overflow 
GWI – Great Western International 
KCIA – King County International Airport 
 

LDW – Lower Duwamish Waterway 
SCA – source control area 
SCAP – source control action plan 
SD – storm drain 

For the facilities with information summaries in this appendix, summary tables have 
been developed to provide an overview of current property ownership, current and 
historical operations, environmental investigations, remedial activities, and ongoing or 
planned source control activities or investigations for each facility, as available. An 
additional table summarizing facility identification information (i.e., street addresses 
and parcel numbers) and regulatory information (e.g., permit types and identification 
numbers) is also included in Attachment I-1 for the same facilities.  
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I.3.2 OUTFALL AND DRAINAGE BASIN INFORMATION 
Outfalls within each SCA (based on the February 2008 SCA boundaries) are shown on 
the SCA-specific maps at the locations identified in the 2003 LDW outfall survey 
(Herrera 2004). Information on these outfalls is presented in the individual SCA 
summaries. Some outfalls (in general, publicly owned outfalls with relatively large 
drainage basins) were discussed as individual source control entities in the data gaps 
reports and SCAPs, or were otherwise identified as individual source control entities 
by Ecology; these outfalls are referred to as major outfalls in the SCA summaries. 
Other outfalls (in general, private storm drains with relatively small drainage basins) 
are also included in the summaries based on the information derived from the LDW 
outfall survey (see Appendix H) and information provided in the source documents. 
These outfalls are referred to as other outfalls. When available, the drainage basins and 
stormwater systems are shown on the SCA-specific maps. Drainage basin information 
was provided by Seattle Public Utilities (SPU) (Schmoyer 2008a) and in SCAP and data 
gaps reports. 

Appendix H provides additional information on outfalls in the entire LDW study area 
based on the LDW outfall survey (Herrera 2004), which is the source of the outfall 
location information for the maps in the RI. Several discrepancies exist between the 
number, system configuration, or location of outfalls identified in the LDW outfall 
survey and the outfalls discussed in the SCA-specific source documents. The 
discrepancies are generally the result of changes in outfall configuration or the 
discovery of additional outfall information since the LDW outfall survey was 
conducted in 2003. The symbology on the SCA-specific maps is consistent with the 
results of the 2003 survey and with the presentation on the other maps throughout the 
RI. The discrepancies are discussed in the text and noted on tables and maps, when 
appropriate. Maps provided in the data gaps reports and SCAPs, which are sometimes 
included in the summaries, may have different outfall names or locations because they 
may have been produced based on different outfall source information derived using 
different methods or survey periods. 

I.3.3 SUMMARY OF SOURCE CONTROL CHEMICAL INFORMATION BY MEDIA TYPE 
For each of the 11 SCAs, surface sediment data in the RI baseline dataset (see 
Section 4.1.2.1) were reviewed to identify chemicals with at least one SQS exceedance4 
within the SCA boundaries delineated by Ecology in February 2007 (Ecology 2007f) 
(Map I-1). 

                                                           
4 Note that some chemicals in surface sediment may be of concern at concentrations below the SQS. 

Additional source analyses may be conducted prior to remediation for specific sites as part of cleanup-
related activities. 

In addition, dioxin and furan data were summarized if the dioxin and furan 
toxic equivalent (TEQ) was highly elevated (i.e., greater than 100 ng/kg dw) in at least 
one sediment sample within the SCA; SMS criteria do not exist for dioxins and furans. 
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The February 2007 boundaries were used because they were the boundaries that were 
available when the draft RI was produced. Once the lists of chemicals for each of the 
SCAs had been generated, the source documents were reviewed to assess whether 
these same chemicals were detected in upland media (i.e., bank soil, groundwater, 
seep, and stormwater samples), porewater, or source-tracing samples.  

The lists of chemicals derived using the methods described above often differed from 
the chemical of concern (COC) lists provided for the SCAs in the data gaps reports and 
SCAPs (Table I-3). These discrepancies are the result of differences in the methods 
used by EPA and Ecology to define COCs and temporal differences between the RI 
baseline dataset and sediment datasets used by the agencies. In many cases, the lists of 
COCs in the data gaps reports and SCAPs were based on several different types of 
data, including surface sediment, subsurface sediment, and upland media. The lists of 
chemicals developed for use in the SCA summaries in this appendix were generated 
based only on SQS exceedances (or dioxin and furan TEQs greater than 100 ng/kg dw) 
in surface sediment samples collected within the February 2007 SCA boundaries and 
included in the RI baseline dataset. The differences in chemical lists are not the result 
of any additional analyses of source control information. 

Matrix tables were developed for each SCA to provide a broad overview of the types 
of data reported for that SCA. The matrix table presented in each SCA summary 
section indicates which chemicals were detected above the SQS in at least one RI 
baseline surface sediment sample (within the 2007 SCA boundaries) and were also 
identified as being present in one or more types of environmental media collected 
within the SCA (including soil, groundwater, stormwater, source-tracing samples, 
seep water, or porewater 5

An “X” is used in the matrix tables to indicate that a chemical detected above the SQS 
in surface sediment was also identified in another media type. The presence of an “X” 
does not infer a connection between contamination in surface sediment and other 
media types. Instead, it indicates that further evaluation may be appropriate. 
Conversely, the absence of an “X” in any cell in the table does not imply the absence of 
a chemical in specified media; in many cases, that chemical may not have been 
analyzed in that media type.  

, based on information in the source documents.  

 

                                                           
5 A chemical was considered to be identified if either actual analytical data were reported in the source 

documents or if the source documents made reference to investigations in which the chemical was 
detected in analytical samples in one or more types of environmental media. 
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Table I-3. Comparison of Appendix I SCA chemical lists to lists of COCs provided in data gaps reports, SCAPs, 
and source control status reports  

CHEMICALS CURRENTLY INCLUDED  
IN SCA SUMMARIESa 

COCS IDENTIFIED IN  
DATA GAPS REPORTS AND SCAPS 

BASIS FOR COCS IDENTIFIED IN  
DATA GAPS REPORTS AND SCAPS COCS IDENTIFIED IN SCSRS 

Duwamish/ Diagonal Way    

PCBs, cadmium, chromium, lead, mercury, silver, 
zinc, 2-methylnaphthalene, benzo(a)anthracene, 
benzo(a)pyrene, benzo(g,h,i)perylene, benzo-
fluoranthenes, chrysene, dibenzo(a,h)anthracene, 
fluoranthene, indeno(1,2,3-cd)pyrene, naphthalene, 
phenanthrene, pyrene, total HPAHs, total LPAHs, 
BEHP, BBP, dimethyl phthalate, 
1,2,4-trichlorobenzene, 1,2-dichlorobenzene, 
1,4-dichlorobenzene, 2,4-dimethylphenol, 
4-methylphenol, benzoic acid, benzyl alcohol, 
n-nitrosodiphenylamine, phenol, dioxins and furans 
TEQ 

No data gaps report will be produced for this 
SCA. 

SCAP: The COCs identified were lead, 
mercury, PCBs, BEHP, BBP, chrysene, and 
“any other chemical that could recontaminate 
sediment” (Ecology 2004a). 

No data gaps report will be produced for this SCA. 

SCAP: COCs were identified based on sediment 
data collected in 1994 and modeling studies of 
sediment deposition off the Duwamish/Diagonal 
CSO/SD outfall conducted by King County in 1999 
and 2001 (Ecology 2004a). 

2007 SCSR: The COCs 
identified in the 2007 SCSR 
(Ecology 2007f) were the 
same as those identified in 
the SCAP. 

May 2008 SCSR: The 
COCs identified were lead, 
zinc, PCBs, BEHP, and 
PAHs (individual PAHs not 
specified) (Ecology and 
SAIC 2008). 

Slip 3 to Seattle Boiler Works    

Arsenic and benzyl alcohol 

Data gaps report:: The COCs identified were 
arsenic, benzyl alcohol, copper, lead, 
mercury, zinc, acenapthene, 
bezo(a)anthracene, benzo(a)pyrene, 
benzo(g,h,i)perylene, 
benzofluoranthenes, chrysene, 
dibenzo(a,h)anthracene, dibenzofuran, 
fluoranthene, fluorene, indeno(1,2,3-
cd)pyrene, phenanthrene, total HPAH, 
PCBs, 1,2,4-trichlorobenzene, 1,2-
dichlorobenzene, cadmium, chromium, 
oil, grease, TPH-G, TPH, benzene, 
ethylbenzene, toluene, xylenes, PCE, 
TCE, vinyl chloride, cis-1,2-DCE, trans-
1,2-DCE, 1,1-DCE, 1,1,1-TCA, 1,2-DCA, 
pentachlorophenol, chlorinated dioxins 
and furans, methylene chloride, and 1,4-
dichlorobenzene (Ecology and Environment 
2008a).  

A SCAP has not yet been completed for this 
SCA. 

Data gaps report:: Arsenic, benzyl alcohol, copper, 
lead, mercury, zinc, acenapthene, 
benzo(a)anthracene, benzo(a)pyrene, 
benzo(g,h,i)perylene, benzofluoranthenes, 
chrysene, dibenzo(a,h)anthracene, dibenzofuran, 
fluoranthene, fluorene, indeno(1,2,3-cd)pyrene, 
phenanthrene, total HPAH, PCBs, 
1,2,4-trichlorobenzene, and 1,2-dichlorobenzene 
were identified as COCs because they were 
detected above the SQS in either surface or 
subsurface sediment based on data in the draft 
Phase 2 LDW RI (Ecology queried the online RI 
sediment database). Cadmium, chromium, oil, 
grease, TPH-G, TPH, benzene, ethylbenzene, 
toluene, xylenes, PCE, TCE, vinyl chloride, cis-
1,2-DCE, trans-1,2-DCE, 1,1-DCE, 1,1,1-TCA, 1,2-
DCA, pentachlorophenol, chlorinated dioxins 
and furans, methylene chloride, and 1,4-
dichlorobenzenewere also identified as COCs 
because they were detected above applicable 
screening levels in one or more samples of upland 
media (stormwater, seeps, soil, groundwater, storm 
drain solids) (Ecology and Environment 2008a). 

A SCAP has not yet been completed for this SCA. 

2007 SCSR: No information 
was provided for this SCA in 
the 2007 status report 
(Ecology 2007f). 

May 2008 SCSR: No 
information was provided for 
this SCA in the 2008 status 
report (Ecology and SAIC 
2008). 
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CHEMICALS CURRENTLY INCLUDED  
IN SCA SUMMARIESa 

COCS IDENTIFIED IN  
DATA GAPS REPORTS AND SCAPS 

BASIS FOR COCS IDENTIFIED IN  
DATA GAPS REPORTS AND SCAPS COCS IDENTIFIED IN SCSRS 

Seattle Boiler Works to Slip 4    

Mercury, fluoranthene, and PCBs(VOCs included for 
groundwater: 1,1-dichloroethene, 1,2-
dichlorobenzene, 1,2-dichloroethane, 1,2-
dichloropropane, 1,4-dichlorobenzene, benzene, cis-
1,2-dichloroethene, tetrachloroethene, toluene, 
trans-1,2-dichloroethene, trichloroethene, vinyl 
chloride) 

Data gaps report:: The COCs identified were 
mercury, fluoranthene, PCBs, 
benzo(a)anthracene, chrysene, 
dibenzofuran, fluorene, indeno(1,2,3-
cd)pyrene, phenanthrene, total HPAH, 
total LPAH, dioxins and furans, and 
organo-tin compounds (Ecology and 
Environment 2008a). 

A SCAP has not yet been completed for this 
SCA. 

Data gaps report:: COCs were identified as 
chemicals with concentrations greater than the SQS 
in RM 2.3 to RM 2.8 E surface or subsurface 
sediments (Ecology and Environment 2008a). 
Dioxins and furans were also identified because of 
their presence in “high concentrations,” Organo-tin 
compounds were selected as COCs because of their 
presence at “various locations.” The data gaps 
report stated that chemicals detected above 
regulatory standards or screening levels in soil, 
groundwater, stormwater, or storm solids were not 
selected as COCs.  

A SCAP has not yet been completed for this SCA. 

2007 SCSR: No information 
was provided for this SCA in 
the 2007 status report 
(Ecology 2007f). 

May 2008 SCSR: No 
information was provided for 
this SCA in the 2008 status 
report (Ecology and SAIC 
2008). 

Slip 4    

Mercury, acenaphthene, benzo(a)anthracene, 
benzo(a)pyrene, benzofluoranthenes, 
benzo(g,h,i)perylene, chrysene, 
dibenzo(a,h)anthracene, fluoranthene, 
indeno(1,2,3-cd)pyrene, total HPAHs, BBP, BEHP, 
and PCBs 

(VOCs included for groundwater: acetone, cis-1,2-
dichloroethene, and dichloromethane) 

NBF/GTSP data gaps report: PCBs and 
BEHP were identified as the primary COCs; 
and metals, phthalates, pesticides, and other 
organics were identified as other COCs 
(SAIC 2007e).  

Slip 4 data gaps report: The COCs identified 
were PCBs, cadmium, lead, mercury, zinc, 
BEHP, BBP, di-n-octyl phthalate, 
benzo(a)anthracene, benzo(a)pyrene, 
benzofluoranthenes, benzo(g,h,i)perylene, 
dibenzo(a,h)anthracene, indeno(1,2,3-
cd)pyrene, chrysene, fluoranthene, 
phenanthrene, total HPAHs, 
n nitrosodiphenylamine, DDT, dieldrin, 
and alpha-chlordane (SEA 2004). 

SCAP: The COCs identified were PCBs and 
BEHP (Ecology 2006). 

NBF/GTSP data gaps report: The COCs identified 
were the same as those identified in the SCAP, with 
the addition of chemicals identified as “potential 
sources of sediment recontamination” (SAIC 2007e). 

Slip 4 data gaps report: COCs were identified as 
chemicals detected above the SQS (or the SL if no 
SQS is available for a chemical) in at least one 
surface sediment sample (SEA 2004). 

SCAP: PCBs and BEHP were identified as COCs 
because they “are the most common problem 
chemicals in waterway sediment” (Ecology 2006). 
PAHs and metals were also noted to have been 
detected in Slip 4 surface and subsurface sediment, 
but the SCAP stated, “remediation of PCB-
contaminated sediment will also result in the cleanup 
of areas where PAHs and metals exceed the SQS or 
CSL.”  

2007 SCSR: The 2007 
SCSR (Ecology 2007f) 
identified the same COCs 
as the SCAP.  

May 2008 SCSR: The 
COCs identified were PCBs, 
phthalates, PAHs, metals 
(Ecology and SAIC 2008). 
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CHEMICALS CURRENTLY INCLUDED  
IN SCA SUMMARIESa 

COCS IDENTIFIED IN  
DATA GAPS REPORTS AND SCAPS 

BASIS FOR COCS IDENTIFIED IN  
DATA GAPS REPORTS AND SCAPS COCS IDENTIFIED IN SCSRS 

Boeing Plant 2/Jorgensen Forge    

Cadmium, chromium, copper, lead, mercury, silver, 
zinc, acenaphthene, benzo(a)anthracene, 
benzofluoranthenes, benzo(g,h,i)perylene, chrysene, 
dibenzo(a,h)anthracene, dibenzofuran, fluoranthene, 
fluorene, indeno(1,2,3-cd)pyrene, phenanthrene, 
total HPAH, total LPAH, BBP, BEHP, phenol, PCBs, 
and dioxins and furans 

(VOCs included for groundwater: 1,1-dichloroethene, 
benzene, cis-1,2-dichloroethene, ethylbenzene, 
tetrachloroethene, toluene, trans-1,2 dichloroethene, 
trichloroethene, vinyl chloride, m,p-xylene, and o-
xylene) 

Data gaps report:: The COCs identified were 
PCBs, antimony, arsenic, cadmium, 
copper, cyanide, hexavalent chromium, 
lead, manganese, mercury, nickel, 
selenium, silver, thallium, and zinc 
(Ecology and Environment 2007b). 

SCAP: The COCs identified in the SCAP 
(Ecology 2007c) were the same as those in 
the data gaps report. 

Data gaps report:: COCs were selected based on 
the results of fill sampling conducted between 2004 
and 2007 in the southeast corner (i.e., 2-40s, 2-60s, 
and 2-66s areas) (Ecology and Environment 2007b).  

SCAP: COCs were selected using the same criteria 
as those in the data gaps report (Ecology 2007c). 

2007 SCSR: PCBs, 
phthalates, PAHs, and 
metals were identified as 
COCs because they have 
been identified “at levels of 
concern” (Ecology 2007f). 

May 2008 SCSR: The 
COCs identified were PCBs, 
phthalates, PAHs, and 
metals (Ecology and SAIC 
2008). 

Boeing Isaacson/Central KCIA    

Arsenic, BEHP, BBP, acenaphthene, 
benzo(a)anthracene, benzo(a)pyrene, 
benzofluoranthenes, benzo(g,h,i)perylene, chrysene, 
dibenzo(a,h)anthracene, dibenzofuran, fluoranthene, 
fluorene, indeno(1,2,3-cd)pyrene, phenanthrene, 
total HPAHs, total LPAHs, benzoic acid, and PCBs 

Data gaps report:: The COCs identified were 
arsenic, acenaphthene, benzo(a)anthracene, 
benzo(a)pyrene, benzofluoranthenes, 
benzo(g,h,i)perylene, chrysene, 
dibenzo(a,h)anthracene, dibenzofuran, 
fluoranthene, fluorene, indeno(1,2,3-
cd)pyrene, phenanthrene, total HPAHs, total 
LPAHs, BEHP, BBP, benzoic acid, benzyl 
alcohol, and PCBs (SAIC 2008b). 

Draft SCAP: The COCs identified in the draft 
SCAP (Ecology 2008a) were the same as 
those in the data gaps report. 

Data gaps report:: COCs were identified based on 
surface or subsurface sediment concentrations 
above the SQS (SAIC 2008b). Chemicals in upland 
media were not considered to be COCs. 

Draft SCAP: COCs in the draft SCAP were selected 
using the same criteria as those in the data gap 
report (Ecology 2008a). 

2007 SCSR: COCs were not 
identified (Ecology 2007f). 

May 2008 SCSR: The 
COCs identified were 
arsenic, PAHs, phthalates, 
PCBs, benzoic acid, benzyl 
alcohol, and dibenzofuran 
(Ecology and SAIC 2008). 
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CHEMICALS CURRENTLY INCLUDED  
IN SCA SUMMARIESa 

COCS IDENTIFIED IN  
DATA GAPS REPORTS AND SCAPS 

BASIS FOR COCS IDENTIFIED IN  
DATA GAPS REPORTS AND SCAPS COCS IDENTIFIED IN SCSRS 

Slip 6    

Lead, mercury, acenaphthene, benzo(g,h,i)perylene, 
dibenzo(a,h)anthracene, dibenzofuran, fluoranthene, 
fluorene, indeno(1,2,3-cd)pyrene, phenanthrene, 
total HPAHs, BBP, BEHP, benzoic acid, phenol, 
PCBs, and, dioxins/furans 

(VOCs included for groundwater: 1,1 dichloroethene, 
cis-1,2-dichloroethene, methylene chloride, 
tetrachloroethene, trichloroethene, vinyl chloride, 
and toluene) 

Data gaps report:: The COCs identified were 
mercury, lead, PCBs, benzoic acid, phenols, 
BBP, BEHP, PAHs, dibenzofuran, arsenic, 
chromium, copper, nickel, selenium, 
vanadium, zinc, PCE, TCE, cis-1,2-DCE, 
1,1-DCE, toluene, vinyl chloride, 
phthalates, and petroleum hydrocarbons 
(Ecology and Environment 2008b).  

Draft SCAP: The COCs identified included 
the same list as that in the data gaps report, 
except acenaphthene, benzo(g,h,i)perylene, 
dibenzo(a,h,)anthracene, dibenzofuran, 
fluoranthene, fluorene, indeno(1,2,3-
cd)pyrene, phenanthrene, and total HPAHs 
were listed instead of just “PAHs;” phenol 
and pentachlorophenol were listed instead 
of just “phenols;” and diethyl phthalate, di-
n-octyl phthalate, and benzoic acid were 
added (Ecology and Ecology and 
Environment 2008). 

Data gaps report:: Mercury, lead, PCBs, benzoic 
acid, phenols, BBP, BEHP, PAHs, and dibenzofuran 
were identified as COCs because they were 
detected above the SQS in one or more Slip 6 
surface sediment samples. Arsenic, chromium, 
copper, lead, mercury, nickel, selenium, 
vanadium, zinc, PCE, TCE, cis-1,2-DCE, 1,1-DCE, 
toluene, vinyl chloride, PCBs, PAHs, phenols, 
phthalates, and petroleum hydrocarbons were 
also identified as COCs because they were detected 
above “an applicable screening level” in one or more 
samples of upland media (Ecology and Environment 
2008b). 

Draft SCAP: COCs were identified because they 
were detected above the SQS in either surface or 
subsurface sediment or because they were detected 
above an “applicable screening level” in one or more 
samples of upland media (Ecology and Ecology and 
Environment 2008). 

2007 SCSR: COCs were not 
specified for this SCA 
(Ecology 2007f). 

May 2008 SCSR: The 
COCs identified were 
metals, PCBs, PAHs, 
phthalates, VOCs, and 
petroleum 
hydrocarbons(Ecology and 
SAIC 2008). 

Norfolk CSO/SD    

fluoranthene, BBP, BEHP,  
1,4-dichlorobenzene, PCBs 

Data gaps report:: The COCs identified were 
benzo(g,h,i)perylene, BEHP, BBP, 
hexachlorobenzene, PCBs, 2,4-
dimethylphenol, 2-methylnaphthalene, 
dibenzo(a,h)anthracene, dibenzofuran, 
hexachlorobutadiene, and 
n-nitrosodiphenylamine. (Ecology and 
Environment 2007a). 

SCAP: The COCs identified in the SCAP 
(Ecology 2007d) were the same as those in 
the data gaps report. 

Data gaps report:: Benzo(g,h,i)perylene, BEHP, 
BBP, hexachlorobenzene, and PCBs were 
identified as COCs because they were detected 
above the SQS in one or more surface sediment 
samples in the SCA. N-nitrosodiphenylamine, 
2,4-dimethylphenol, 2-methylnaphthalene, 
dibenzo(a,h)anthracene, dibenzofuran, and 
hexachlorobutadiene were also identified as COCs 
because the MDLs of non-detected results were 
above the SQS (Ecology and Environment 2007a). 

SCAP: COCs were selected in the SCAP (Ecology 
2007d) using the same criteria as those in the data 
gaps report. 

2007 SCSR: COCs were not 
specified for this SCA 
(Ecology 2007f). 

May 2008 SCSR: The 
COCs identified were PCBs, 
PAHs, phthalates, 
hexachlorobenzene, metals 
(Ecology and SAIC 2008). 
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CHEMICALS CURRENTLY INCLUDED  
IN SCA SUMMARIESa 

COCS IDENTIFIED IN  
DATA GAPS REPORTS AND SCAPS 

BASIS FOR COCS IDENTIFIED IN  
DATA GAPS REPORTS AND SCAPS COCS IDENTIFIED IN SCSRS 

Glacier Bay    

PCBs, arsenic, copper, lead, mercury, zinc, BBP, 
BEHP, acenaphthene, chrysene, fluoranthene, 
phenanthrene, benzo(g,h,i,)perylene, 
indeno(1,2,3,-cd)pyrene, total HPAHs, 
pentachlorophenol, and dioxins/furans 

(VOCs included for groundwater: benzene and vinyl 
chloride) 

Data gaps report:: The COCs identified were 
PCBs, arsenic, antimony, copper, lead, 
mercury, tin, zinc, dioxins/furans, BEHP, 
BBP, PAHs (individual PAHs not specified), 
1,2-dichlorobenzene, pentachlorophenol, 
benzyl alcohol, and organo-tin 
compounds (SAIC 2007d). 

SCAP: The COCs identified were the same 
as in the data gaps report (Ecology 2007e). 

Data gaps report:: A COC was identified as any 
detected chemical with a concentration greater than 
the SQS in surface or subsurface sediment “offshore 
of the Glacier Bay SCA.” Dioxins and furans were 
also identified as COCs because they were detected 
at “high concentrations,” and organo-tin compounds 
were identified as COCs because of their presence 
at various locations (SAIC 2007d). 

SCAP: COCs were selected using the same criteria 
as the those in the data gaps report (Ecology 
2007e). 

2007 SCSR: The list of 
COCs was the same as that 
identified in the data gaps 
report except organo-tins 
were not listed (Ecology 
2007f). 

May 2008 SCSR: The 
COCs identified in the May 
2008 SCSR (Ecology and 
SAIC 2008) were the 
sameas those identified in 
the data gaps report.  

Trotsky Inlet    

Lead, mercury, zinc, BEHP, BBP, PCBs, dioxins and 
furans 

(VOCs included for groundwater: benzene, 
methylene chloride, trans-1,2-dichloroethylene, and 
vinyl chloride) 

Data gaps report:: The COCs identified were 
PCBs, DDT, mercury, BEHP, dieldrin, lead, 
and zinc (SAIC 2007c). 

SCAP: The COCs identified were the same 
as those in the data gaps report (Ecology 
2007b). 

Data gaps report:: A COC was identified as any 
detected chemical with a concentration greater than 
the SQS in surface sediment samples (SAIC 2007c). 

SCAP: COCs were selected using the same criteria 
as those in the data gaps report; data from one 
additional sediment sample (a subsurface sample 
collected in 2006) were reviewed, but no additional 
COCs were added (Ecology 2007b). 

2007 SCSR: The list of 
COCs was the same as that 
identified in the data gaps 
report (Ecology 2007f). 

May 2008 SCSR: The list of 
COCs was the same as that 
identified in the data gaps 
report (Ecology and SAIC 
2008). 
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CHEMICALS CURRENTLY INCLUDED  
IN SCA SUMMARIESa 

COCS IDENTIFIED IN  
DATA GAPS REPORTS AND SCAPS 

BASIS FOR COCS IDENTIFIED IN  
DATA GAPS REPORTS AND SCAPS COCS IDENTIFIED IN SCSRS 

Terminal 117    

2-Methylnaphthalene, acenaphthene, anthracene, 
benzo(a)anthracene, benzo(a)pyrene, 
benzo(g,h,i)perylene, benzofluoranthenes, chrysene, 
dibenzo(a,h)anthracene, dibenzofuran, fluoranthene, 
fluorene, indeno(1,2,3-cd)pyrene, phenanthrene, 
phenol, total HPAHs, total LPAHs, benzyl alcohol, 
PCBs 

Data gaps report:: Sediment COCs were not 
identified in the data gaps report (Windward 
et al. 2003). 

SCAP: The COCs identified were PCBs, 
phenol, PAHs, BBP, BEHP, 
hexachlorobenzene, 1,2-dichlorobenzene,  
1,2,4-trichlorobenzene, DDT, dieldrin, 
pentachlorophenol, benzoic acid, benzyl 
alcohol, lead, arsenic, zinc, cadmium, and 
silver (Ecology 2005).  

Data gaps report:: Sediment COCs were not 
identified in the data gaps report (Windward et al. 
2003). 

SCAP: PCBs, phenol, PAHs, BBP, and BEHP were 
identified as COCs because they were detected 
above the SQS in sediment (the SCAP did not 
indicate whether both surface and subsurface data 
were reviewed). Hexachlorobenzene, 
1,2-dichlorobenzene, and 1,2,4-trichlorobenzene 
were identified as COCs because they had MDLs 
that exceeded the SQS (Ecology 2005). DDT and 
dieldrin were identified as COCs based on either 
detected (DDT) or non-detected (dieldrin) 
concentrations. Pentachlorophenol, benzoic acid, 
benzyl alcohol, lead, arsenic, zinc, cadmium, and 
silver were also identified as COCs because they 
were identified in upland soil or catch basin 
sediments. 

2007 SCSR: The COCs 
identified included PCBs, 
phenol, phthalates, and 
DDT (Ecology 2007f). 

May 2008 SCSR: The 
COCs identified were PCBs, 
PAHs, phenol, phthalates, 
and DDT (Ecology and 
SAIC 2008). 

a

Chemicals in italics are currently included in Appendix I but are not listed as COCs for the associated SCA in the data gaps report or SCAP. 

 The SMS chemicals listed are those that were detected at concentrations greater than the SQS in the RI baseline surface sediment dataset within the 2007 SCA boundaries. VOCs 
were added to the groundwater and porewater tables in Appendix I at the request of the agencies. The VOCs were selected based on VOCs of concern identified in the groundwater 
pathways assessment (Appendix G in Windward 2003a) and chemicals identified in the source documents with concentrations greater than a cleanup standard or screening level. 
Dioxins and furans were identified as COCs if the dioxin and furan TEQ was greater than 100 ng/kg dw at any location in the RI baseline surface sediment dataset within the 2007 
SCA boundaries. 

Chemicals in bold are listed as COCs for the SCA in the data gaps report or SCAP but are not currently included in Appendix I. 

BBP – butyl benzyl phthalate 
BEHP – bis(2-ethylhexyl) phthalate 
COC – chemical of concern 
CSO – combined sewer overflow 
DCA – dichloroethane 
DCE – dichloroethene 
DDT – dichlorodiphenyltrichloroethane 
EAA – early action area 
GTSP – Georgetown Steam Plant 
HPAH – high-molecular-weight polycyclic aromatic hydrocarbon 
KCIA – King County International Airport 

LPAH – low-molecular-weight polycyclic aromatic 
hydrocarbon  
MDL – method detection limit 
NBF – North Boeing Field 
PAH – polycyclic aromatic hydrocarbon 
PCB – polychlorinated biphenyl 
PCE – tetrachloroethene 
RM – river mile 
SAIC – Science Applications International Corporation 
SCA – source control area 
SCAP – source control action plan 
 

SCSR – source control status report 
SD – storm drain 
SMS – Washington State Sediment Management Standards 
SQS – sediment quality standards 
TCA – trichloroethane 
TCE – trichloroethene 
TEQ – toxic equivalent 
TPH – total petroleum hydrocarbons (includes diesel, oil, and 
all other petroleum products) 
TPH-G – total petroleum hydrocarbons – gasoline  
VOC – volatile organic compound 

 



 

Lower Duwamish Waterway Group
 

Port  of Seattle  /  Ci ty  of Seattle  /  King County /  The Boeing Company  
FINAL 

LDW RI: Appendix I 
July 9, 2010 

Page 18 
 
 

I.3.4 UPLAND AND OTHER MEDIA INFORMATION  
In addition to the matrix tables, media-specific data tables are provided to summarize 
data reported in the SCA source documents. Chemicals included in these tables are 
those that exceeded the SQS in the RI baseline surface sediment dataset within the 
boundaries for each SCA established in February 2007 (Ecology 2007f) or were added 
at the request of the agencies (volatile organic compounds [VOCs], dioxins and 
furans).  

If sufficient data were provided in the source documents for a chemical in a given 
media type, ranges of detected concentrations, median concentrations, and detection 
frequencies were presented. The ranges and median concentrations in these tables do 
not take into consideration non-detected values. For this reason, estimated ranges and 
median values presented in the media-specific data tables may be skewed higher than 
the actual ranges or median values (using non-detect values). Significant figures were 
kept consistent with the values reported in the source document, and the units in 
which the data were reported were converted for consistency, when necessary. 

Bank soil data were tabulated for each SCA if it was clear from source documentation 
that the soil sample was collected from the bank or shoreline of the SCA. Soil data 
from the banks were included in order to focus the data presentation on conditions 
along the LDW shoreline. Other soil data were reported in the data gaps reports and 
SCAPs but are not summarized in this appendix; all soil data will be considered by 
Ecology as part of their source control evaluations.  

Groundwater data were included for adjacent (shoreline) facilities associated with 
each SCA. If both upland and shoreline wells were identified in the source documents 
for these facilities, only data from the shoreline wells were included in order to focus 
the data presentation on conditions likely to be most representative of groundwater in 
close association with the LDW. If both historical and recent groundwater data were 
available for a facility, only the data collected during the most recent reported 
monitoring events were selected in order to present data as close to representative of 
current conditions as possible. 

All groundwater data were included in the table if: 1) the source documentation did 
not identify shoreline wells, 2) it was unclear whether samples collected in separate 
years were from the same location, or 3) few groundwater data were reported. 
Historical data were selected if they were the only groundwater data available for a 
facility. All groundwater data (for both shoreline and upland facilities) will be 
considered by Ecology as part of their source control evaluations; the data gaps 
reports and SCAPs should be reviewed for information on additional groundwater 
data not summarized in this appendix. 
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Within the individual SCA summaries, there are several instances where an “X” 
appears in the matrix table but an associated media-specific data table is not 
presented. This would be the situation in cases where: 

 None of the soil data available for an SCA were collected from the bank (only 
bank soil data are presented in media-specific data tables). 

 None of the groundwater data available for an SCA were collected from a 
shoreline facility (only groundwater data from shoreline facilities are presented 
in media-specific data tables). 

 None of the chemicals that exceeded the SQS in the RI baseline surface 
sediment dataset within the February 2007 boundary for an SCA were detected 
in samples of that media type (the media-specific data tables only include 
chemicals with detected concentrations that exceeded the SQS in surface 
sediment). 

 Actual data for a given media type were either not presented in the source 
documents or were not available in a format that would allow the data to be 
summarized in the media-specific data tables. For example, the existence of 
stormwater data were reported for the Alaska Marine Lines and Duwamish 
Shipyard facilities in the Glacier Bay SCA, and the source documents reported 
that copper and zinc were detected in stormwater samples; however, actual 
copper and zinc data were not reported in the source documents so a 
stormwater data table was not included for that SCA. 

VOC groundwater data were also summarized by facility, if available, for each of the 
11 SCAs. A large number of groundwater VOC data were reported in the data gaps 
reports and SCAPs for some facilities. Individual VOCs for which data were 
summarized in the groundwater tables for these facilities were selected based on 
discussions with EPA and Ecology (Hiltner 2008). Individual VOCs were selected for 
the data summary if they had been evaluated in the groundwater pathways 
assessment in the Phase 1 RI (Appendix G in Windward 2003a) or if they were 
reported in the source documents as having been detected in groundwater above a 
cleanup standard or screening level used by Ecology. Detected VOC porewater data 
collected for the RI were also summarized for the same individual VOCs, if available. 
All groundwater data will be considered by Ecology as part of their source control 
evaluations. 

Seep and porewater data reported in the LDW RI data reports (Windward 2004, 2006a) 
or in the SCAPs, data gaps reports, or other source documents were also summarized 
for each SCA. If known, metal concentrations are reported to be either dissolved 
(filtered) or total (unfiltered). Concentrations of organic chemicals are total 
(unfiltered), unless otherwise specified.VOC porewater data were also included in the 
SCA data summary tables.  
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Stormwater data were also tabulated for each area, when available. Stormwater data 
were collected from outfalls discharging to the SCAs, or in some cases, from surface 
water runoff discharging directly to the SCA. Stormwater data were reported as total 
or dissolved concentrations when the information was available. 

As part of ongoing source control efforts in the LDW, source-tracing samples have 
been collected to help identify potential sources of contamination. Source-tracing data 
provided in the SCAPs, data gaps reports, and other source documents or data files 
provided by LDWG members were included in tables in the SCA summaries. Source-
tracing samples include samples from catch basins, manholes, oil/water separators, 
and in-line sediment traps. In-line sediment grab samples and samples of joint 
caulking materials were also included. Additional information about the different 
types of source-tracing samples is provided in Section 9.4.4.7 of the main body of the 
RI.  

Most of the available source-tracing data were collected between 2000 and 2007; in 
some cases, historical source-tracing data are also available. When multiple rounds of 
source-tracing data from the same sampling location were available, only the most 
recent data were included in the data summary tables. If the only source-tracing data 
available for a certain location or drainage basin were historical data, these data were 
included in the table. Samples collected from locations within decommissioned 
drainage lines or other components of drainage systems that are no longer in service 
were not included in the data tables. The focus on the most recent data is intended to 
provide a snapshot of current conditions. The source documents should be reviewed 
for information on additional source-tracing data not presented in this appendix; all 
source-tracing data will be considered by Ecology as part of their source control 
evaluations. Also note that the focus on current conditions in this appendix is in 
contrast to the source-tracing data summarized in Section 9 of the main body of the RI, 
where all data collected through December 2007 were summarized together.  

The City of Seattle has identified several drainage basins that discharge to the LDW 
(SPU 2008). When possible, data in the source-tracing tables were presented according 
to the drainage basin from which they were collected. For areas that do not have 
delineated drainage basins, data were presented according to the facility from which 
they were collected. When available, the various drainage basins currently delineated 
along the LDW were also provided on SCA-specific maps. 

I.3.5 SCA MAPS 
As part of each SCA summary, multiple maps were prepared to provide a visual 
summary of pertinent information for each area. These maps include text boxes that 
provide surface sediment data for chemicals with detected concentrations exceeding 
the SQS or CSL in the RI baseline dataset within the SCA boundaries identified by 
Ecology in February 2007 (Ecology 2007f). Dioxin and furan data were also presented 
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In text boxes on the maps if the dioxin and furan TEQ6

In addition to surface sediment sampling locations, seep, porewater, and source-
tracing sampling locations are also shown on the maps if location information (i.e., 
geographic coordinates) was available.  

 was highly elevated (i.e., 
greater than 100 ng/kg dw) in at least one sediment sample within the February 2007 
SCA boundary. In addition to the data text boxes, surface sediment exceedances of 
SMS criteria based on the RI baseline dataset within the February 2008 SCA 
boundaries (Ecology and SAIC 2008) were indicated with color-coded symbols on the 
SCA maps; however, chemical-specific data were not provided on the maps for 
samples collected in the area between the 2007 and 2008 boundaries. All surface 
sediment data will be considered by Ecology during their source control evaluations.  

Facilities associated with each SCA are outlined and labeled on the maps if they were 
selected for the summary in the text and tables (based on the criteria discussed in 
Section I.3.1). Facilities associated with the SCAs but not selected for the summary are 
also labeled on the maps in most cases (but are not outlined). In a few instances, 
upland facilities are not labeled on the maps because the map coverage does not 
extend to their location or because insufficient information was available to determine 
their exact location.7

All outfalls associated with the SCAs (based on the February 2008 SCA boundaries) 
are shown on the maps as they were identified in the 2003 LDW outfall survey 
(Herrera 2004). The outfalls are labeled with identification and ownership information 
linking them to further information provided in Appendix H. If information was 
available, drainage basins and drain line networks associated with the SCA outfalls 
were also shown on the maps (this information was generally only available for 
outfalls designated as major outfalls). It is important to note that the SCA maps only 
display the drainage basins that discharge to the specific SCA being shown. Areas 
adjacent to the drainage basin boundaries shown on the SCA maps also likely 
discharge to the LDW. The full extent of all the LDW drainage basins is shown on Map 
9-1 of the main body of the RI. 

 For facilities selected for the summary in this appendix, and 
outlined and labeled on the maps, information on environmental and source control 
investigations and regulatory status was provided in text boxes, when available. 

As noted earlier, in some instances, there are differences between the LDW outfall 
survey and the source documents regarding the configuration or location of outfalls. 
In these instances, the discrepancies are acknowledged in text and tables. In addition, 
if the source documents provided maps that clearly showed outfall locations or 
configurations different than those shown on the SCA maps, the map from the source 
document has also been included for comparison. 

                                                           
6 SMS criteria do not exist for dioxins and furans. 
7 The facilities for which this situation applies are noted in Table I-2.  
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A matrix table was also prepared for each SCA for inclusion on the maps to indicate 
the availability of data for each media type for the facilities selected for information 
summary in the appendix and for major outfalls associated with the SCA. An X on 
these matrix tables indicates that data exist for the specified media type based on 
information in the SCA source documents; however, the analytical data may not have 
been provided in the source documentation. The absence of an X on these matrix 
tables indicates that data were not identified during information compilation for the 
source documents. 

For the Duwamish/Diagonal Way and Norfolk CSO/SD SCAs, maps displaying 
sediment monitoring data collected since removal actions were conducted at each of 
these areas were also included. All of these monitoring data are not included in the RI 
baseline dataset. 

I.4 SCA Summaries 

The following sections include the 11 SCA-specific summaries for those areas 
identified for inclusion in the RI. These summaries were developed based on the 
approaches outlined in the sections above. The size and complexity of each summary 
varies greatly because of the level of information available and presented in the source 
documents and because of the unique histories of the facilities in each area.  

I.4.1 DUWAMISH/DIAGONAL WAY SOURCE CONTROL AREA (RM 0.2 E TO 
RM 0.9 E, EAA 1) 

The Duwamish/Diagonal Way SCA was originally identified as a priority cleanup 
area by the Elliott Bay/Duwamish Restoration Program in the mid-1990s because of 
contamination associated with the Diagonal Avenue S CSO/SD and Duwamish 
emergency overflow (EOF) outfalls. Subsequently, the area was identified as one of 
seven early action areas (EAAs) because of contaminated surface sediment (Windward 
2003c). Removal actions were implemented in this SCA between November 2003 and 
March 2004 and a project closure report was prepared in 2005 (King County and SPU 
2005). A thin-layer cap of sand was placed to the west and south of the Area B cap in 
February 2005 in response to elevated chemical concentrations that resulted from the 
previous dredging activity (Ecology 2004a). The removal and capping actions were not 
intended to address all of the sediment contamination within this SCA. The 
Duwamish/Diagonal Way SCA is shown on Map I-2. 

As part of the ongoing source control efforts for the LDW, Ecology prepared a SCAP 
for the Duwamish/Diagonal Way SCA in December 2004 (Ecology 2004a). One of the 
main purposes of the SCAP was to identify potential sources of recontamination to the 
dredged and capped sediment area. Property reviews have also been completed for 
several of the upland properties associated with this SCA (Ecology 2008b, c, d, e), and 
source control status update reports for the LDW included information for the 
Duwamish/Diagonal Way SCA (Ecology 2007f; Ecology and SAIC 2008). An 
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environmental site assessment report (Pinnacle Geosciences 2005) prepared for the 
Port of Seattle also contained information on some of the upland properties associated 
with this SCA. In addition, source-tracing data provided by the City of Seattle 
(Schmoyer 2008d), bank soil data collected as part of Duwamish/Diagonal sediment 
remediation monitoring program by King County (Anchor 2007a), groundwater data 
collected by the Port of Seattle (Pacific Groundwater Group 2006, 2007), and seep data 
collected as part of the RI (Windward 2004) are also summarized in this section. These 
references are referred to collectively as the “source documents” throughout this 
section and on the maps. 

CSL exceedances in the surface sediment in this SCA, prior to the removal action, 
included bis(2-ethylhexyl) phthalate (BEHP), butyl benzyl phthalate (BBP), dimethyl 
phthalate, total polychlorinated biphenyls (PCBs), 1,2-dichlorobenzene, 
1,4-dichlorobenzene, 1,2,4-trichlorobenzene, 2-methylnaphthalene, n-nitroso-
diphenylamine, 4-methylphenol, 2,4-dimethylphenol, cadmium, chromium, mercury, 
silver, and several polycyclic aromatic hydrocarbons (PAHs) (Map I-3).8

Commercial and industrial operations within the vicinity of the SCA have included 
vehicle manufacturing (historical), upland PCB dredge material disposal (historical), 
shipping container transfer and refurbishing (historical and current), warehouse 
storage and transfer (historical and current), and railroad refueling (historical and 
current). A former wastewater treatment plant (WWTP) (historical), and federal 
government offices and warehouses (historical and current) have also been located 
within the SCA. 

 SQS 
exceedances included phenol, several other individual PAHs, total high-molecular-
weight PAHs (HPAHs), total low-molecular-weight PAHs (LPAHs), and zinc. These 
exceedances are based on the RI baseline surface sediment dataset (which is prior to 
the removal action) and the 2007 SCA boundary, as discussed in the introduction to 
this appendix. A dioxin and furan TEQ of 180 ng/kg dw was also detected in this area 
prior to the removal action; dioxins and furans have no related SMS criteria for 
comparison. Ecology identified COCs for this SCA based on different criteria 
(Table I-3); therefore, the chemicals identified for summary in this appendix are 
different than the COCs that Ecology identified for this SCA. 

Several upland facilities were discussed in source documents associated with the 
Duwamish/Diagonal Way SCA. Adjacent facilities included Federal Center South, 
Terminal 106 (T-106) SW,9

                                                           
8 The CSL and SQS exceedances discussed and displayed on Map I-3 are based on the surface sediment 

baseline dataset and represent surface sediment conditions prior to the sediment remedial actions in 
2003-2004, and thin-layer cap placement in 2005.  

 and Terminal 108 (T-108) (Map I-2). Upland properties 

9 T-106 was formerly divided into several properties that were named T-106 NW, SW, NE, and SE. 
Currently the name T-106 applies only to the property that was formerly called T106 SW. The 
property that was formerly called T-106 NW is now named Terminal 104 (T-104). 
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identified in the source documents included T-106 W, former T-106 NE, former T-106 
SE,10

Five major outfalls that discharge into the Duwamish/Diagonal Way SCA were 
identified in the SCAP (Ecology 2004a). These outfalls include the Diagonal Avenue S 
CSO/SD (No. 2155), the Duwamish EOF (No. 2153), and the Diagonal Avenue S SD 
(No. 2003) (Maps I-2 through I-4). The former Diagonal Avenue S WWTP outfall (No. 
2002) was also identified as a major outfall in the Duwamish/Diagonal Way SCAP. 
This outfall has been decommissioned and is no longer in use. Based on information in 
the SCAP (Ecology 2004a), the Nevada Street storm drain is located on the northern 
portion of the T-106 SW shoreline (Map I-5). This outfall is active, but was not found 
during the LDW low-tide outfall survey (Herrera 2004); therefore, it is not shown on 
Maps I-2 through I-4.

 JANCO-United, and the Union Pacific Railroad (UPRR) Argo fueling site. The 
UPRR Argo fueling site is located approximately a half mile east of the LDW. Table I-4 
summarizes facility-specific information for the adjacent facilities associated with the 
Duwamish/Diagonal Way SCA. With the exception of the UPRR Argo fueling site, no 
upland (non-shoreline) properties are discussed in this section because of the lack of 
source-tracing information (Table I-2). The SCAP, property reviews, and LDW status 
reports present additional information on all facilities associated with this SCA. 

11

In total, runoff from approximately 2,620 ac of land discharges to the 
Duwamish/Diagonal Way CSO/SD basin. The drainage basin for the Diagonal Ave S 
CSO/SD system is shown on Map I-6. The Diagonal Avenue S CSO/SD basin makes 
up the majority of the drainage area; the Nevada Street storm drain and Diagonal 
Avenue S storm drain basins are relatively small in comparison. Stormwater runoff 
also has the potential to discharge directly to the Duwamish/Diagonal Way SCA from 
adjacent facilities, either through private storm drains or as surface flow. Four private 
storm drains discharge to the Duwamish/Diagonal Way SCA from Federal Center 
South (Nos. 2005, 2006, 2246, and 2247), and one Port of Seattle public storm drain 
(No. 2225) discharges from T-108 (Maps I-2 through I-4). 

  

 

                                                           
10 The properties referred to as T-106 NE and T-106 SE in the source documents were purchased by a 

private landowner; they are no longer referred to as T-106 NE and T-106 SE. 
11 The maps produced for this appendix are based on outfall locations provided in the 2003 LDW outfall 

survey (Herrera 2004) because this is the outfall information source used throughout the RI. The 
treatment of discrepancies between outfall configurations shown on the RI maps and the maps 
provided in source documents is discussed in the introduction to this appendix.  
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Table I-4. Summary of facility information for the Duwamish/Diagonal Way SCA 

FACILITYa 
CURRENT 

OWNERSHIP 
CURRENT  

OPERATIONS 
HISTORICAL  
OPERATIONS 

ENVIRONMENTAL  
INVESTIGATIONS 

REMEDIAL  
ACTIVITIES 

SOURCE CONTROL 
ACTIVITIES/INVESTIGATIONS 

Federal 
Center 
South 

US 
Government 

leased office 
space 

facility used by 
several entities in the 
past including the 
Ford Motor 
Company, USACE, 
Federal Bureau of 
Investigation, US Air 
Force, and Bureau of 
Indian Affairs 

A hazardous waste inspection 
was conducted by Ecology in 
1993. Soil and groundwater 
investigations conducted in the 
1990s in association with UST 
removals identified a gasoline 
plume in groundwater; an 
environmental site assessment 
was conducted in 2001. 

Five USTs were removed 
in the 1990s. Three 
additional USTs were 
pumped dry in the early 
2000s. 

A site inspection was 
conducted by Ecology in 
2004 and 2005 to assess 
whether surface water, soil, 
or groundwater from the 
facility were potential sources 
to LDW sediment.  

T-106 SW Port of 
Seattle 

b 

shipping 
container, 
chassis, and 
refrigeration 
unit storage 
and repair 
(tenant is 
ConGlobal 
Industries) 

similar to current 
operations since at 
least 1990; 
information on 
historical operations 
prior to 1990 not 
reported in source 
documents but 
expected to be 
similar to current 
operations 

Site inspections have been 
conducted by Ecology and 
SPU; historical soil and 
groundwater investigations 
were conducted in association 
with a compressor area, a 
steam cleaning area, and with 
UST removals. 

Three USTs were 
decommissioned in 1991 
(one may have been 
closed in place). 
Petroleum-contaminated 
soil associated with the 
compressor area was 
removed in early 1990s. 

Business inspections have 
been conducted by Ecology 
and SPU at T-106 SW, and 
the Port of Seattle is 
conducting stormwater 
compliance inspections at all 
terminals. One catch basin 
solids sample was collected 
by SPU in 2003. 

T-108 Port of 
Seattle 

shipping 
container and 
chassis 
storage and 
repair (tenant 
is ConGlobal 
Industries) 

wastewater 
treatment plant, 
PCB-contaminated 
sediment settling 
ponds/ disposal pits, 
equipment storage, 
soil treatment, 
cement storage and 
shipment facility 

Numerous soil and 
groundwater investigations 
have been conducted over the 
past 20 years; site inspections 
have been conducted by 
Ecology and SPU. 

No remedial activities 
were reported in source 
documents. 

A source control strategy 
plan for this property is being 
developed. 
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FACILITYa 
CURRENT 

OWNERSHIP 
CURRENT  

OPERATIONS 
HISTORICAL  
OPERATIONS 

ENVIRONMENTAL  
INVESTIGATIONS 

REMEDIAL  
ACTIVITIES 

SOURCE CONTROL 
ACTIVITIES/INVESTIGATIONS 

UPRR Argo 
fueling site UPRR railroad 

fueling site railroad fueling site 

A groundwater plume related to 
a diesel release at the fueling 
site was identified in the late 
1990s; Seattle-King County 
Public Health is planning to 
conduct a site hazard 
assessment at the property. 

Groundwater remediation 
operations, including 
pumping and air 
sparging, were conducted 
between 2001 and 2004; 
over 38,000 gal. of diesel 
were recovered. An 
independent cleanup by 
UPRR under MTCA is 
underway. 

Stormwater samples were 
collected from the Diagonal 
Avenue S CSO/SD by King 
County after discontinuation 
of the air sparging system in 
2004 to assess whether 
petroleum hydrocarbons 
were entering the system. A 
source-tracing sample was 
collected from the facility by 
SPU in 2002. 

Sources: Ecology (2004a, 2007f, 2008b, c, d), Ecology and SAIC (2008), Pinnacle Geosciences (2005), King County (2008b) 
a Facilities listed are those identified as adjacent properties in the SCAP (Ecology 2004a) and property reviews (Ecology 2008b, c, d). The UPRR Argo fueling 

site (identified as an upland property in the source documents) is also included because source-tracing data were included in the source documentation. 
b

CSO – combined sewer overflow 

 This property is also referred to as Container Care International (the former tenant of the property) in the SCAP (Ecology 2004a) and property report (Ecology 
2008c). The property is currently referred to as T-106 (rather than T-106 SW). 

Ecology – Washington State Department of Ecology 
GSA – General Services Administration  
LDW – Lower Duwamish Waterway 
MTCA – Model Toxics Control Act 
PCB – polychlorinated biphenyl 
SAIC – Science Applications International Corporation 
SCA – source control area 
SCAP – source control action plan 

SD – storm drain 
SPU – Seattle Public Utilities 
T-106 – Terminal 106 
T-108 – Terminal 108 
UPRR – Union Pacific Railroad 
USACE – US Army Corps of Engineers 
UST – underground storage tank 
US – United States 
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Nine separate overflow points exist from the combined sewer system to the 
Duwamish Avenue S CSO/SD outfall, eight owned by the City, with a combined 
service area of approximately 624 ac and one owned by King County with a total 
service area of 4,890 ac. In the event of a CSO discharge from the Diagonal Avenue S 
CSO/SD, sanitary sewer and runoff from up to about 4,890 ac could potentially 
discharge to the Duwamish/Diagonal Way SCA. In the event of an EOF discharge 
from the Duwamish EOF outfall, sanitary sewage/runoff from a combined sewer 
service area of approximately 2,200 ac (1,200 ac in West Seattle and 1,000 ac in 
drainage basins upstream of the Duwamish pump station) could potentially discharge 
to the SCA (Ecology 2004a). 

Industrial facilities and contaminated sites within both the storm drain basin and the 
combined sewer service area have the potential to contribute chemicals to the 
Duwamish/Diagonal Way SCA through storm drain, CSO, and EOF discharges. There 
are approximately 37 confirmed or suspected contaminated sites, 105 LUSTs, and 
196 underground storage tanks (USTs) in the Duwamish/Diagonal Way SCA drainage 
basin (Ecology 2004a). King County and SPU have inspected over 130 businesses in 
the Duwamish/Diagonal Way drainage basin (Ecology and SAIC 2008) as part of their 
source control efforts within the basin. The business inspection program is discussed 
in additional detail in Section 9.4.4.5 in the main body of the RI. Environmental 
investigations as well as remedial and source control activities also have been 
conducted in association with the public outfalls in the Duwamish/Diagonal Way 
SCA. Information on the outfalls within this SCA is included in Table I-5 and on 
Map I-4; additional details are provided in Appendix H. 
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Table I-5. Summary of specific information for outfalls in the Duwamish/Diagonal Way SCA  

OUTFALL 
CURRENT 

OWNERSHIP 
CURRENT  

OPERATIONS 
HISTORICAL  
OPERATIONS 

ENVIRONMENTAL AND 
SOURCE-TRACING 
INVESTIGATIONS 

REMEDIAL AND SOURCE 
CONTROL ACTIVITIES 

Outfalls Identified in the SCAP as Major Outfalls

Nevada Street 
SD outfall

a 

City of Seattle b 

Storm drain is 24-in. in diameter and drains 
approximately 26 ac of land, including portions 
of T-106 SW. 

No historical operations 
were reported. 

Source-tracing sediment 
sample was collected for 
the Elliott Bay Action 
Program in 1985. 
Manholes connected to 
the drainage system 
were inspected by SPU 
in 2005. Additional 
source-tracing sampling 
is planned. 

Discharges from T-
106 SW are regulated 
under the Port of 
Seattle’s NPDES 
permit. 

Diagonal Avenue 
S CSO/SD 
outfall (No. 2155) 

City of Seattle 
and King 
County 

Concrete outfall is 144 in. in diameter and 
discharges an average 1,100 million gallons of 
stormwater per year. The stormwater drainage 
basin is approximately 2,600 ac in size and 
includes approximately 3.6 mi of I-5 and parts 
of the Central District, Duwamish industrial 
area, Rainier Valley, and Beacon Hill. In the 
event of a CSO discharge, stormwater and 
wastewater from nine other CSO systems (one 
(one owned by King County [i.e., the Hanford 
CSO, also referred to as Hanford No. 1 or 
Hanford at Rainier] and eight owned by the City 
of Seattle) could discharge through this outfall. 

No historical operations 
were reported. 

Stormwater samples 
were collected by King 
County in 1995 and in 
the early 2000s. Source-
tracing solids were 
collected for the Elliott 
Bay Action Program in 
1985 and by SPU from 
2003 through 2007. 
Source-tracing 
investigations are 
ongoing. Business 
inspections have been 
conducted within the 
drainage basin. 

The City of Seattle 
cleaned approximately 
6,200 LF of pipe in the 
lower portion of the 
drainage system in 
2002 through 2004. 
The main trunk line 
was cleaned in 2003 
and 2004. The lines 
were video inspected 
after being cleaned. 
The City of Seattle 
also cleaned all catch 
basins located in the 
right-of-way (over 
3,500 structures) in 
2007 and 2008.  
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OUTFALL 
CURRENT 

OWNERSHIP 
CURRENT  

OPERATIONS 
HISTORICAL  
OPERATIONS 

ENVIRONMENTAL AND 
SOURCE-TRACING 
INVESTIGATIONS 

REMEDIAL AND SOURCE 
CONTROL ACTIVITIES 

Duwamish EOF 
outfall (No. 035) King County 

Outfall (36-in.) serves as the emergency 
overflow for the Duwamish pump station and 
Duwamish Siphon. In the event of an EOF, 
discharge from the siphon, stormwater, and 
wastewater could be conveyed from the 
Delridge Trunk Sewer and the Chelan Avenue 
Regulator Station in West Seattle (in total 
comprising a CSO basin of approximately 
1,200 ac). In the event of an EOF discharge 
from the Duwamish pump station, stormwater 
and wastewater could be conveyed from 
approximately 1,000 ac of land in drainage 
basins upstream of the pump station. 

Outfall has historically 
been an EOF for the 
Duwamish pump station 
and Duwamish siphon; 
the EOF has not 
discharged since 1989.  

No environmental or 
source-tracing 
investigations were 
reported. 

No remedial or source 
control activities were 
reported. 

Diagonal Avenue 
S SD outfall (No. 
2003) 

City of Seattle 
Steel SD (12-in.) drains approximately 12 ac of 
land, including the portion of Diagonal Avenue 
S west of E Marginal Way S. 

No historical operations 
were reported. 

A source-tracing 
sediment sample was 
collected for the Elliott 
Bay Action Program in 
1985. Business 
inspections have been 
conducted by SPU 
within the drainage 
basin. 

No remedial or source 
control activities were 
reported. 

Former Diagonal 
Avenue S 
WWTP outfall 
(No. 2002) 

City of Seattle Steel outfall (30-in.) is no longer in use. 

Formerly served as an 
outfall for the Diagonal 
Avenue S WWTP (1938-
1969) which discharged 
primary-treated sewage 
and stormwater effluent 
originating from 5,100 ac 
of land on the eastern 
side of the LDW. 

No environmental or 
source-tracing 
investigations were 
reported. 

No remedial or source 
control activities were 
reported. The WWTP 
was decommissioned 
in 1969. 
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OUTFALL 
CURRENT 

OWNERSHIP 
CURRENT  

OPERATIONS 
HISTORICAL  
OPERATIONS 

ENVIRONMENTAL AND 
SOURCE-TRACING 
INVESTIGATIONS 

REMEDIAL AND SOURCE 
CONTROL ACTIVITIES 

Other Outfalls      

T-108 public SD 
outfall (No. 2225) Port of Seattle Concrete SD (18-in.) drains the southwestern 

portion of T-108. 
No historical operations 
were reported. 

No environmental or 
source-tracing 
investigations were 
reported. 

The Port of Seattle is 
conducting 
stormwater 
compliance 
inspections at all 
terminals to identify 
and control sources. 

Federal Center 
South private SD 
outfalls 
(Nos. 2005, 
2006, 2246, and 
2247c

USACE (No. 
2006) and 
GSA/US Gov. 
(Nos. 2005, 
2246, and 2247) ) 

Outfalls discharge stormwater from the Federal 
Center South property. 

No historical operations 
were reported. 

Site inspections were 
conducted at Federal 
Center South by 
Ecology in 2004 and 
2005 to assess whether 
surface water draining 
from the site was a 
potential source to LDW 
sediment. 

Cleanout and repair of 
the SD system at 
Federal Center South 
is planned by the 
GSA. 

Sources: Ecology (2004a, 2007f), Ecology and SAIC (2008), Schmoyer (2008d) 
a Major outfalls listed are those discussed as individual source control entities in the SCAP (Ecology 2004a). 
b The Nevada Street SD outfall was not found during the LDW low-tide outfall survey (Herrera 2004); however, it is located on the northern portion of the T-106 

SW shoreline and is shown on Map I-5, which was provided in the SCAP for the Duwamish/Diagonal Way SCA (Ecology 2004a) . 
c

CSO – combined sewer overflow 
 Outfall No. 2247 is located on the boundary of the Duwamish/Diagonal Way SCA and the Slip 1 SCA. 

Ecology – Washington State Department of Ecology 
EOF – emergency overflow 
GSA – General Services Administration 
I-5 – Interstate 5 
LDW – Lower Duwamish Waterway 
NPDES – National Pollutant Discharge Elimination System 
SAIC – Science Applications International Corporation 

SCA – source control area 
SCAP – source control action plan 
SD – storm drain  
SPU – Seattle Public Utilities 
T-106 – Terminal 106 
T-108 – Terminal 108 
USACE – US Army Corps of Engineers 
WWTP – wastewater treatment plant 
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Several remedial activities and environmental investigations have been completed or 
are currently in progress within the Duwamish/Diagonal Way SCA (Tables I-4 and 
I-5). Information about these activities has been summarized in the source documents. 
Several of the chemicals that have been detected above the SMS criteria in surface 
sediment in the Duwamish/Diagonal Way SCA have also been detected in various 
upland media, including soil, groundwater, seeps, stormwater, and source-tracing 
solids (Table I-6). In both Table I-6 and the table on Map I-4, an X indicates that the 
source documents reported data or indicated that data exist; therefore, an X does not 
necessarily mean that the actual data were presented in the source document. Data are 
only summarized in media-specific and source-tracing tables if the data were reported 
in the source documents and if they met the criteria for data summation discussed in 
the introduction to this appendix (e.g., soil data were collected along the SCA 
shoreline; groundwater data were collected from shoreline facilities). The availability 
of data (by media type) is also presented in the table on Map I-4 for each of the 
facilities and major outfalls associated with this SCA. The identification of a chemical 
in these media at facilities or within the drainage systems of the Duwamish/Diagonal 
Way SCA does not necessarily indicate that these potential sources contributed to 
sediment contamination in the past or will result in sediment contamination in the 
future. 

Table I-6. Chemicals identified in various media in the Duwamish/Diagonal 
Way SCA 

CHEMICALa SOIL 
GROUND-

WATER SEEP 
PORE-

WATERb 
STORM-
WATERC 

SOURCE-
TRACING 
SAMPLES SOURCES 

Cadmium X  X  X X Ecology (2004b); Windward 
(2004); Anchor (2007a) 

Chromium X X  
 

X X 
Ecology (2004b); Anchor 
(2007a); Pacific 
Groundwater Group (2006, 
2007) 

Lead X X X 

 

X X 

Ecology (2004b); Windward 
(2004); Schmoyer (2008d); 
Anchor (2007a); Pacific 
Groundwater Group (2006, 
2007) 

Mercury X X X 

 

X X 

Ecology (2004b); Windward 
(2004); Schmoyer (2008d); 
Anchor (2007a); Pacific 
Groundwater Group (2006, 
2007) 

Silver   X    Windward (2004) 

Zinc X X X 

 

X X 

Ecology (2004b); Windward 
(2004); Schmoyer (2008d); 
Anchor (2007a); Pacific 
Groundwater Group (2006, 
2007) 
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CHEMICALa SOIL 
GROUND-

WATER SEEP 
PORE-

WATERb 
STORM-
WATERC 

SOURCE-
TRACING 
SAMPLES SOURCES 

2-Methylnaphthalene  d       

Benzo(a)anthracene X     X Ecology (2004b); Schmoyer 
(2008d); Anchor (2007a) 

Benzo(a)pyrene X     X Ecology (2004b); Schmoyer 
(2008d); Anchor (2007a) 

Benzo(g,h,i)perylene X     X Ecology (2004b); Schmoyer 
(2008d); Anchor (2007a) 

Benzofluoranthenes X     X Ecology (2004b); Schmoyer 
(2008d); Anchor (2007a) 

Chrysene X     X Ecology (2004b); Schmoyer 
(2008d); Anchor (2007a) 

Dibenzo(a,h)anthracene X     X Ecology (2004b); Schmoyer 
(2008d); Anchor (2007a) 

Fluoranthene X    X X Ecology (2004b); Schmoyer 
(2008d); Anchor (2007a) 

Indeno(1,2,3-cd)pyrene X     X Ecology (2004b); Schmoyer 
(2008d); Anchor (2007a) 

Naphthalene  X  
 

 X 
Schmoyer (2008d); Pacific 
Groundwater Group (2006, 
2007) 

Phenanthrene X     X Ecology (2004b); Schmoyer 
(2008d); Anchor (2007a) 

Pyrene X    X X Schmoyer (2008d); Anchor 
(2007a) 

Total HPAHs X     X Ecology (2004b); Schmoyer 
(2008d); Anchor (2007a) 

Total LPAHs X     X Ecology (2004b); Schmoyer 
(2008d); Anchor (2007a) 

BEHP X    X X Ecology (2004a); Schmoyer 
(2008d); Anchor (2007a) 

BBP X    X X Ecology (2004b); Schmoyer 
(2008d); Anchor (2007a) 

Dimethyl phthalate     X X Ecology (2004b) 

1,2,4-Trichlorobenzene  d       

1,2-Dichlorobenzene X     X Ecology (2004b); Anchor 
(2007a) 

1,4-Dichlorobenzene      X Ecology (2004b) 

2,4-Dimethylphenol      X Schmoyer (2008d) 

4-Methylphenol      X Ecology (2004b) 

Benzoic acid X      Anchor (2007a) 

Benzyl alcohol  d       

n-Nitrosodiphenylamine  d       

Phenol X     X Ecology (2004b); Schmoyer 
(2008d); Anchor (2007a) 
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CHEMICALa SOIL 
GROUND-

WATER SEEP 
PORE-

WATERb 
STORM-
WATERC 

SOURCE-
TRACING 
SAMPLES SOURCES 

Total PCBs X X  
 

 X 
Ecology (2004a); Schmoyer 
(2008d); Anchor (2007a); 
Pacific Groundwater Group 
(2006, 2007) 

Dioxins and furans TEQ  d, e       

Note: An X indicates that the source documents reported that data are available for the identified media. The absence 
of an X in any cell in this table does not necessarily mean that the chemical is absent in the upland media or in 
source-tracing samples; in some cases, that chemical may not have been analyzed for or, if analyzed, could 
have been present but at concentrations below the RL. 

a Chemicals with at least one detected exceedance of an SQS in surface sediment within the Duwamish/Diagonal 
Way SCA. The chemical list is based on SMS exceedances in the RI baseline surface sediment dataset and the 
2007 SCA boundary. Therefore, this list may differ from the list of exceedances in source documents. The 
baseline surface sediment dataset includes only data collected before the Duwamish/Diagonal cleanup action 
(see Section 4.1.2.1 of the main body of the RI).  

b No porewater data were identified in the source documents for any chemical. 
c Based on information contained in the SCAP (Ecology 2004a), a surface water sample was collected from the 

Federal Center South facility; however, no data were provided for this sample. Stormwater data collected from 
the Diagonal Avenue S CSO/SD were provided in the SCAP (Ecology 2004a). 

d No soil, groundwater, seep, porewater, stormwater, or source-tracing data were identified in the source 
documents for this chemical. 

e

BBP – butyl benzyl phthalate 

 There are no SMS criteria for dioxins and furans. They were included in this table because they are a risk driver 
chemical with highly elevated concentrations (i.e., TEQ > 100 ng/kg dw) in one or more surface sediment 
samples in this area. 

BEHP – bis(2-ethylhexyl) phthalate 
CSO – combined sewer overflow 
Ecology – Washington State Department of Ecology 
HPAH – high-molecular-weight polycyclic aromatic 

hydrocarbon 
LPAH – low-molecular-weight polycyclic aromatic 

hydrocarbon 
PCB – polychlorinated biphenyl 
 

RI – remedial investigation 
RL – reporting limit 
SCA – source control area 
SD – storm drain 
SMS – Washington State Sediment Management 

Standards 
SQS – sediment quality standard 
TEQ – toxic equivalent 

Upland data for these media have been summarized in the source documents. The 
following is a summary of the upland data as they were presented in these documents 
for bank soil, groundwater, seep water, stormwater, and source-tracing samples. No 
porewater data were provided in the source documents for this area.  

If sufficient data were provided in the source documents, ranges of detected 
concentrations, medians, and sample count (n) are provided accordingly. In some 
instances, the source documents acknowledged the existence of certain data but did 
not provide actual concentrations. Data were included on these tables only if specific 
concentrations or a range of concentrations were included in the source documents. 

Data from two bank soil samples were identified within the Duwamish/Diagonal 
Way SCA (Table I-7). Both samples were collected from the northern portion of the T-
108 shoreline by King County in 2005 (Anchor 2007a) as part of the sediment removal 
area monitoring program. No bank soil data were identified for any of the other 



 

Lower Duwamish Waterway Group
 

Port  of Seattle  /  Ci ty  of Seattle  /  King County /  The Boeing Company  
FINAL 

LDW RI: Appendix I 
July 9, 2010 

Page 34 
 
 

shoreline properties within the SCA. Table I-8 summarizes the groundwater data 
presented in groundwater investigation reports provided by the Port of Seattle for T-
108 (Pacific Groundwater Group 2006, 2007). The source documents did not include 
any VOC groundwater data; however, they reported that a diesel plume is present 
beneath the UPRR Argo fueling site. Groundwater remediation has been conducted at 
the UPRR Argo fueling site. The diesel plume may still be migrating toward the LDW 
(Ecology 2004a). Groundwater information for several of the shoreline facilities within 
this SCA (T-106, T-108, and Federal Center South) is also summarized in Table 9-15, in 
Section 9 of the main body of the RI. Table I-9 presents the seep data collected as part 
of the LDW RI (Windward 2004); no seep data were presented in the SCAP. 
Stormwater data collected in 1995 from the Duwamish/Diagonal CSO/SD system are 
summarized in Table I-10 as they were presented in the SCAP.  
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Table I-7. Summary of chemical concentrations detected in bank soil in the Duwamish/Diagonal Way SCA 

FACILITY CHEMICALa, b 
YEAR 

COLLECTED 

CONCENTRATION  
INFORMATION  
(µg/kg dw,  

unless noted)c, d 
SAMPLING  
LOCATION SOURCES 

ADDITIONAL  
INFORMATION 

T-108 cadmium 2005 0.28 mg/kg dw 
n = 1/2 

along the northern portion 
of the T-108 shoreline at 
approximately RM 0.5 

Anchor 
(2007a) 

Two bank soil samples were 
collected by King County as part 
of the Duwamish/Diagonal cap 
monitoring plan. 

T-108 chromium 2005 31, 55.9 mg/kg dw 
n = 2/2 

along the northern portion 
of the T-108 shoreline at 
approximately RM 0.5  

Anchor 
(2007a) 

Two bank soil samples were 
collected by King County as part 
of the Duwamish/Diagonal cap 
monitoring plan. 

T-108 lead 2005 7.8, 94.4 mg/kg dw 
n = 2/2 

along the northern portion 
of the T-108 shoreline at 
approximately RM 0.5 

Anchor 
(2007a) 

Two bank soil samples were 
collected by King County as part 
of the Duwamish/Diagonal cap 
monitoring plan. 

T-108 mercury 2005 0.031, 0.468 mg/kg dw 
n = 2/2 

along the northern portion 
of the T-108 shoreline at 
approximately RM 0.5 

Anchor 
(2007a) 

Two bank soil samples were 
collected by King County as part 
of the Duwamish/Diagonal cap 
monitoring plan. 

T-108 silver 2005 
0.79, 2.62 mg/kg dw 
n = 2/2 

along the northern portion 
of the T-108 shoreline at 
approximately RM 0.5 

Anchor 
(2007a) 

Two bank soil samples were 
collected by King County as part 
of the Duwamish/Diagonal cap 
monitoring plan. 

T-108 zinc 2005 61.9, 85.8 mg/kg dw 
n = 2/2 

along the northern portion 
of the T-108 shoreline at 
approximately RM 0.5 

Anchor 
(2007a) 

Two bank soil samples were 
collected by King County as part 
of the Duwamish/Diagonal cap 
monitoring plan. 

T-108 benzo(a)anthracene 2005 8.36, 41 
n = 2/2 

along the northern portion 
of the T-108 shoreline at 
approximately RM 0.5 

Anchor 
(2007a) 

Two bank soil samples were 
collected by King County as part 
of the Duwamish/Diagonal cap 
monitoring plan. 
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FACILITY CHEMICALa, b 
YEAR 

COLLECTED 

CONCENTRATION  
INFORMATION  
(µg/kg dw,  

unless noted)c, d 
SAMPLING  
LOCATION SOURCES 

ADDITIONAL  
INFORMATION 

T-108 benzo(a)pyrene 2005 13.7, 47.4 
n = 2/2 

along the northern portion 
of the T-108 shoreline at 
approximately RM 0.5 

Anchor 
(2007a) 

Two bank soil samples were 
collected by King County as part 
of the Duwamish/Diagonal cap 
monitoring plan. 

T-108 benzo(g,h,i)perylene 2005 13.2, 45.8 
n = 2/2 

along the northern portion 
of the T-108 shoreline at 
approximately RM 0.5 

Anchor 
(2007a) 

Two bank soil samples were 
collected by King County as part 
of the Duwamish/Diagonal cap 
monitoring plan. 

T-108 benzofluoranthenes 2005 29.1, 107.9 
n = 2/2 

along the northern portion 
of the T-108 shoreline at 
approximately RM 0.5 

Anchor 
(2007a) 

Two bank soil samples were 
collected by King County as part 
of the Duwamish/Diagonal cap 
monitoring plan. 

T-108 chrysene 2005 14.8, 55 
n = 2/2 

along the northern portion 
of the T-108 shoreline at 
approximately RM 0.5 

Anchor 
(2007a) 

Two bank soil samples were 
collected by King County as part 
of the Duwamish/Diagonal cap 
monitoring plan. 

T-108 dibenzo(a,h)anthracene 2005 3.3 
n = 1/2 

along the northern portion 
of the T-108 shoreline at 
approximately RM 0.5 

Anchor 
(2007a) 

Two bank soil samples were 
collected by King County as part 
of the Duwamish/Diagonal cap 
monitoring plan. 

T-108 fluoranthene 2005 22.6, 112 
n = 2/2 

along the northern portion 
of the T-108 shoreline at 
approximately RM 0.5 

Anchor 
(2007a) 

Two bank soil samples were 
collected by King County as part 
of the Duwamish/Diagonal cap 
monitoring plan. 

T-108 indeno(1,2,3-cd)pyrene 2005 10.9, 38.9 
n = 2/2 

along the northern portion 
of the T-108 shoreline at 
approximately RM 0.5 

Anchor 
(2007a) 

Two bank soil samples were 
collected by King County as part 
of the Duwamish/Diagonal cap 
monitoring plan. 

T-108 phenanthrene 2005 8.84, 43.8 
n = 2/2 

along the northern portion 
of the T-108 shoreline at 
approximately RM 0.5 

Anchor 
(2007a) 

Two bank soil samples were 
collected by King County as part 
of the Duwamish/Diagonal cap 
monitoring plan. 
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FACILITY CHEMICALa, b 
YEAR 

COLLECTED 

CONCENTRATION  
INFORMATION  
(µg/kg dw,  

unless noted)c, d 
SAMPLING  
LOCATION SOURCES 

ADDITIONAL  
INFORMATION 

T-108 pyrene 2005 19.5, 98.8 
n = 2/2 

along the northern portion 
of the T-108 shoreline at 
approximately RM 0.5 

Anchor 
(2007a) 

Two bank soil samples were 
collected by King County as part 
of the Duwamish/Diagonal cap 
monitoring plan. 

T-108 total HPAHs 2005 135.46, 546.8 
n = 2/2 

along the northern portion 
of the T-108 shoreline at 
approximately RM 0.5 

Anchor 
(2007a) 

Two bank soil samples were 
collected by King County as part 
of the Duwamish/Diagonal cap 
monitoring plan. 

T-108 total LPAHs 2005 8.84, 43.8 
n = 2/2 

along the northern portion 
of the T-108 shoreline at 
approximately RM 0.5 

Anchor 
(2007a) 

Two bank soil samples were 
collected by King County as part 
of the Duwamish/Diagonal cap 
monitoring plan. 

T-108 BEHP 2005 39.3, 138 
n = 2/2 

along the northern portion 
of the T-108 shoreline at 
approximately RM 0.5 

Anchor 
(2007a) 

Two bank soil samples were 
collected by King County as part 
of the Duwamish/Diagonal cap 
monitoring plan. 

T-108 BBP 2005 61.1 
n = 1/2 

along the northern portion 
of the T-108 shoreline at 
approximately RM 0.5 

Anchor 
(2007a) 

Two bank soil samples were 
collected by King County as part 
of the Duwamish/Diagonal cap 
monitoring plan. 

T-108 1,2-dichlorobenzene 2005 7.21 
n = 1/2 

along the northern portion 
of the T-108 shoreline at 
approximately RM 0.5 

Anchor 
(2007a) 

Two bank soil samples were 
collected by King County as part 
of the Duwamish/Diagonal cap 
monitoring plan. 

T-108 benzoic acid 2005 116, 846 
n = 2/2 

along the northern portion 
of the T-108 shoreline at 
approximately RM 0.5 

Anchor 
(2007a) 

Two bank soil samples were 
collected by King County as part 
of the Duwamish/Diagonal cap 
monitoring plan. 

T-108 phenol 2005 14.7, 1,300 
n = 2/2 

along the northern portion 
of the T-108 shoreline at 
approximately RM 0.5 

Anchor 
(2007a) 

Two bank soil samples were 
collected by King County as part 
of the Duwamish/Diagonal cap 
monitoring plan. 



 
Table I-7, cont. Summary of chemical concentrations detected in bank soil in the Duwamish/Diagonal Way SCA 

Lower Duwamish Waterway Group
 

Port  of Seattle  /  Ci ty  of Seattle  /  King County /  The Boeing Company  
FINAL 

LDW RI: Appendix I 
July 9, 2010 

Page 38 
 
 

FACILITY CHEMICALa, b 
YEAR 

COLLECTED 

CONCENTRATION  
INFORMATION  
(µg/kg dw,  

unless noted)c, d 
SAMPLING  
LOCATION SOURCES 

ADDITIONAL  
INFORMATION 

T-108 total PCBs 2005 16.5, 815 
n = 2/2 

along the northern portion 
of the T-108 shoreline at 
approximately RM 0.5 

Anchor 
(2007a) 

Two bank soil samples were 
collected by King County as part 
of the Duwamish/Diagonal cap 
monitoring plan. 

a Chemicals with at least one detected exceedance of an SQS in surface sediment within the Duwamish/Diagonal Way SCA. 
b Dimethyl phthalate, 2-methylnapthalene, naphthalene, 1,2,4-trichlorobenzene, 1,4-dichlorobenzene, 2,4-dimethylphenol, 4-methylphenol, benzyl alcohol, n-

nitrosodiphenylamine, and dioxins and furans were either not analyzed or were not detected, or the data for these chemicals were not reported in the source 
documents in a format that would allow them to be summarized in this table. 

c Significant figures are reported as available in source documentation; when converting units (i.e., from μg/kg to mg/kg), the number of significant figures was 
kept consistent with the number in the reported value. 

d

BBP – butyl benzyl phthalate 

 n is the ratio of the number of detects to the total number of samples analyzed. Concentration ranges were calculated using only detected data. For this 
reason, some estimated ranges may be higher than actual concentrations. 

BEHP – bis(2-ethylhexyl) phthalate 
CSO – combined sewer overflow 
dw – dry weight 
HPAH – high-molecular-weight polycyclic aromatic hydrocarbon 
LPAH – low-molecular-weight polycyclic aromatic hydrocarbon  

PCB – polychlorinated biphenyl 
RM – river mile 
SCA – source control area 
SD – storm drain 
SQS – sediment quality standard 
T-108 – Terminal 108 
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Table I-8. Summary of chemical concentrations detected in groundwater in the Duwamish/Diagonal Way SCA 

FACILITY CHEMICAL
YEAR 

COLLECTED a, b LOCATION 

CONCENTRATION 
INFORMATION 

(µg/L) SOURCES  c, d, e ADDITIONAL INFORMATION 

T-108 chromium 2006 – 2007 multiple groundwater wells 
throughout the facility 

1.27 – 13.5 (total) 
median = 8.32 
n = 10/18 

Pacific Groundwater 
Group (2006, 2007) 

Groundwater samples were 
collected by the Port of Seattle. 

T-108 chromium 2006 – 2007 multiple groundwater wells 
throughout the facility 

1.08 –14.3 (dissolved) 
median = 2.31 
n = 16/18 

Pacific Groundwater 
Group (2006, 2007) 

Groundwater samples were 
collected by the Port of Seattle. 

T-108 lead 2006 – 2007 multiple groundwater wells 
throughout the facility 

2.49 – 16.8 (total) 
median = 5.27 
n = 4/18 

Pacific Groundwater 
Group (2006, 2007) 

Groundwater samples were 
collected by the Port of Seattle. 

T-108 zinc 2006 – 2007 multiple groundwater wells 
throughout the facility 

10.1 – 360 (total) 
median = 46.8 
n = 8/18 

Pacific Groundwater 
Group (2006, 2007) 

Groundwater samples were 
collected by the Port of Seattle. 

T-108 zinc 2006 – 2007 multiple groundwater wells 
throughout the facility 

12.9 – 435 (dissolved) 
median = 43.6 
n = 5/18 

Pacific Groundwater 
Group (2006, 2007) 

Groundwater samples were 
collected by the Port of Seattle. 

T-108 naphthalene 2006 – 2007 multiple groundwater wells 
throughout the facility 

0.136 
n = 1/19 

Pacific Groundwater 
Group (2006, 2007) 

Groundwater samples were 
collected by the Port of Seattle. 

a Chemicals with at least one detected exceedance of an SQS in surface sediment within the Duwamish/Diagonal Way SCA. 
b Silver, BBP, BEHP, dimethyl phthalate, 2-methylnapthalene, benzo(a)anthracene, benzo(a)pyrene, benzofluoranthenes, benzo(g,h,i)perylene, chrysene, 

dibenzo(a,h)anthracene, fluoranthene, indeno(1,2,3-cd)pyrene, naphthalene, phenanthrene, pyrene, total HPAHs, total LPAHs, 1,2-dichlorobenzene, 1,2,4-
trichlorobenzene, 1,4-dichlorobenzene, 2,4-dimethylphenol, 4-methylphenol, benzoic acid, benzyl alcohol, n-nitrosodiphenylamine, phenol, and dioxins and furans were 
either not analyzed or were not detected, or the data for these chemicals were not reported in the source documents in a format that would allow them to be 
summarized in this table. . 

c Significant figures are reported as available in source documentation; when converting units (i.e., from mg/L to μg/L), the number of significant figures was kept 
consistent with the number in the reported value. 

d n is the ratio of the number of detects to the total number of samples analyzed. Concentration ranges and median values were calculated using only detected data. For 
this reason, some estimated ranges and median values may be higher than actual concentrations. 

e

BBP – butyl benzyl phthalate 

 One groundwater sampling result was rejected (R-qualified) because of poor sample quality. Limited groundwater yield resulted in low sample volume, and it was 
concluded that suspended solids were likely present in the sample (Pacific Groundwater Group 2006). Rejected sample results were not included in the range, median, 
or n calculations. Total PCBs and cPAHs were detected in the rejected sample. 

BEHP – bis(2-ethylhexyl) phthalate 
cPAH – carcinogenic polycyclic aromatic hydrocarbon 
CSO – combined sewer overflow 

HPAH – high-molecular-weight polycyclic aromatic hydrocarbon 
LPAH – low-molecular-weight polycyclic aromatic hydrocarbon  
PCB – polychlorinated biphenyl 
SCA – source control area 

SD – storm drain  
SQS – sediment quality standard 
T-108 – Terminal 108 



 

Lower Duwamish Waterway Group
 

Port  of Seattle  /  Ci ty  of Seattle  /  King County /  The Boeing Company  
FINAL 

LDW RI: Appendix I 
July 9, 2010 

Page 40 
 

Table I-9. Summary of chemical concentrations detected in seeps in the Duwamish/Diagonal Way SCA 

FACILITY CHEMICAL
YEAR 

COLLECTED a, b LOCATION 

CONCENTRATION 
INFORMATION  

(µg/L) SOURCES  c, d ADDITIONAL INFORMATION 
Federal Center 
South cadmium 2004 central portion of property at 

approximately RM 0.8 
0.021 (dissolved) 
n = 1/1 Windward (2004) Seep samples were collected as 

part of the LDW RI. 

Federal Center 
South lead 2004 central portion of property at 

approximately RM 0.8 
0.056 (dissolved) 
n = 1/1 Windward (2004) Seep samples were collected as 

part of the LDW RI. 

Federal Center 
South mercury 2004 central portion of property at 

approximately RM 0.8 
0.00077 (dissolved) 
n = 1/1 Windward (2004) Seep samples were collected as 

part of the LDW RI. 

Federal Center 
South silver 2004 central portion of property at 

approximately RM 0.8 
0.081 (dissolved) 
n = 1/1 Windward (2004) Seep samples were collected as 

part of the LDW RI. 

Federal Center 
South zinc 2004 central portion of property at 

approximately RM 0.8 
5.35 (dissolved) 
n = 1/1 Windward (2004) Seep samples were collected as 

part of the LDW RI. 

a Chemicals with at least one detected exceedance of an SQS in surface sediment within the Duwamish/Diagonal Way SCA. 
b Chromium, total PCBs, BBP, BEHP, dimethyl phthalate, 2-methylnapthalene, benzo(a)anthracene, benzo(a)pyrene, benzofluoranthenes, 

benzo(g,h,i)perylene, chrysene, dibenzo(a,h)anthracene, fluoranthene, indeno(1,2,3-cd)pyrene, naphthalene, phenanthrene, pyrene, total HPAHs, total 
LPAHs, 1,2-dichlorobenzene, 1,2,4-trichlorobenzene, 1,4-dichlorobenzene, 2,4-dimethylphenol, 4-methylphenol, benzoic acid, benzyl alcohol, n-
nitrosodiphenylamine, and phenol were not detected, and dioxins and furans were not analyzed. 

c Significant figures are reported as available in source documentation; when converting units (i.e., from mg/L to μg/L), the number of significant figures was 
kept consistent with the number in the reported value. 

d

BBP – butyl benzyl phthalate 

 n is the ratio of the number of detects to the total number of samples analyzed. Concentration ranges and median values were calculated using only detected 
data. For this reason, some estimated ranges and median values may be higher than actual concentrations. 

BEHP – bis(2-ethylhexyl) phthalate 
CSO – combined sewer overflow 
LDW – Lower Duwamish Waterway 
HPAH – high-molecular-weight polycyclic aromatic hydrocarbon  
LPAH – low- molecular-weight polycyclic aromatic hydrocarbon 

PCB – polychlorinated biphenyl 
RI – remedial investigation 
RM – river mile 
SCA – source control area 
SD – storm drain 
SQS – sediment quality standard 
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Table I-10. Summary of chemical concentrations detected in stormwater in the Duwamish/Diagonal Way SCA 

OUTFALL CHEMICALa, b 
YEAR 

COLLECTED LOCATION 

CONCENTRATION 
INFORMATION 

(µg/L)c, d SOURCESe 
ADDITIONAL  

INFORMATION 

Duwamish/Diagonal 
CSO/SD cadmium 1995 

samples collected from two 
locations (the 8th Avenue S and S 
Hinds Street lateral and the 13th 
Avenue S and S Horton Street 
lateral); data for both locations 
presented together as one set in 
source documents) 

0.4 – 1.3 
median = nr  
n = 10/10 

Stern (2002), as 
cited in Ecology 
(2004a) 

Ten unfiltered stormwater 
samples were collected by 
King County. The data for 
both locations were 
presented together as one 
set in the source 
documents. 

Duwamish/Diagonal 
CSO/SD chromium 1995 

samples collected from two 
locations (the 8th Avenue S and S 
Hinds Street lateral and the 13th 
Avenue S and S Horton Street 
lateral) 

2 – 22 
median = nr  
n = 10/10 

Stern (2002), as 
cited in Ecology 
(2004a) 

Ten unfiltered stormwater 
samples were collected by 
King County. The data for 
both locations were 
presented together as one 
set in the source 
documents. 

Duwamish/Diagonal 
CSO/SD lead 1995 

samples collected from two 
locations (the 8th Avenue S and S 
Hinds Street lateral and the 13th 
Avenue S and S Horton Street 
lateral) 

9 – 68 
median = nr 
n = 10/10 

Stern (2002), as 
cited in Ecology 
(2004a) 

Ten unfiltered stormwater 
samples were collected by 
King County. The data for 
both locations were 
presented together as one 
set in the source 
documents. 

Duwamish/Diagonal 
CSO/SD mercury 1995 

samples collected from two 
locations (the 8th Avenue S and S 
Hinds Street lateral and the 13th 
Avenue S and S Horton Street 
lateral)  

0.3 
n = 1/10 

Stern (2002), as 
cited in Ecology 
(2004a) 

Ten unfiltered stormwater 
samples were collected by 
King County. The data for 
both locations were 
presented together as one 
set in the source 
documents. 

Duwamish/Diagonal 
CSO/SD zinc 1995 

samples collected from two 
locations (the 8th Avenue S and S 
Hinds Street lateral and the 13th 
Avenue S and S Horton Street 
lateral)  

50 – 225 
median = nr 
n = 10/10 

Stern (2002), as 
cited in Ecology 
(2004a) 

Ten unfiltered stormwater 
samples were collected by 
King County. The data for 
both locations were 
presented together as one 
set in the source 
documents. 
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OUTFALL CHEMICALa, b 
YEAR 

COLLECTED LOCATION 

CONCENTRATION 
INFORMATION 

(µg/L)c, d SOURCESe 
ADDITIONAL  

INFORMATION 

Duwamish/Diagonal 
CSO/SD fluoranthene 1995 

samples collected from two 
locations (the 8th Avenue S and S 
Hinds Street lateral and the 13th 
Avenue S and S Horton Street 
lateral) 

0.84 
n = 1/10 

Stern (2002), as 
cited in Ecology 
(2004a) 

Ten unfiltered stormwater 
samples were collected by 
King County. The data for 
both locations were 
presented together as one 
set in the source 
documents. 

Duwamish/Diagonal 
CSO/SD pyrene 1995 

samples collected from two 
locations (the 8th Avenue S and S 
Hinds Street lateral and the 13th 
Avenue S and S Horton Street 
lateral) 

0.998 
n = 1/10 

Stern (2002), as 
cited in Ecology 
(2004a) 

Ten unfiltered stormwater 
samples were collected by 
King County. The data for 
both locations were 
presented together as one 
set in the source 
documents. 

Duwamish/Diagonal 
CSO/SD BEHP 1995 

samples collected from two 
locations (the 8th Avenue S and S 
Hinds Street lateral and the 13th 
Avenue S and S Horton Street 
lateral) 

0.9 – 14.7 
median = nr 
n = 9/10 

Stern (2002), as 
cited in Ecology 
(2004a) 

Ten unfiltered stormwater 
samples were collected by 
King County. The data for 
both locations were 
presented together as one 
set in the source 
documents. 

Duwamish/Diagonal 
CSO/SD BBP 1995 

samples collected from two 
locations (the 8th Avenue S and S 
Hinds Street lateral and the 13th 
Avenue S and S Horton Street 
lateral) 

0.79 – 1 
median = nr 
n = 5/10 

Stern (2002), as 
cited in Ecology 
(2004a) 

Ten unfiltered stormwater 
samples were collected by 
King County. The data for 
both locations were 
presented together as one 
set in the source 
documents. 

Duwamish/Diagonal 
CSO/SD 

dimethyl 
phthalate 1995 

samples collected from two 
locations (the 8th Avenue S and S 
Hinds Street lateral and the 13th 
Avenue S and S Horton Street 
lateral) 

0.825 
n = 1/10 

Stern (2002), as 
cited in Ecology 
(2004a) 

Ten unfiltered stormwater 
samples were collected by 
King County. The data for 
both locations were 
presented together as one 
set in the source 
documents. 

a Chemicals with at least one detected exceedance of an SQS in surface sediment within the Duwamish/Diagonal Way SCA. 
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b Silver, total PCBs, 2-methylnapthalene, benzo(a)anthracene, benzo(a)pyrene, benzofluoranthenes, benzo(g,h,i)perylene, chrysene, dibenzo(a,h)anthracene, 
indeno(1,2,3-cd)pyrene, naphthalene, phenanthrene, total HPAHs, total LPAHs, 1,2-dichlorobenzene, 1,2,4-trichlorobenzene, 1,4-dichlorobenzene, 2,4-
dimethylphenol, 4-methylphenol, benzoic acid, benzyl alcohol, n-nitrosodiphenylamine, phenol, and dioxins and furans were either not analyzed or were not 
detected, or the data for these chemicals were not reported in the source documents in a format that would allow them to be summarized in this table. 

c Significant figures are reported as available in source documentation; when converting units (i.e., from mg/L to μg/L), the number of significant figures was 
kept consistent with the number in the reported value. 

d n is the ratio of the number of detects to the total number of samples analyzed. Concentration ranges and median values were calculated using only detected 
data. For this reason, some estimated ranges and median values may be higher than actual concentrations. 

e

BBP – butyl benzyl phthalate 
 Primary source materials (i.e., any documents listed as “as cited in”) were not reviewed to compile this table.  

BEHP – bis(2-ethylhexyl) phthalate 
CSO – combined sewer overflow 
Ecology – Washington State Department of Ecology 
LPAH – low- molecular-weight polycyclic aromatic hydrocarbon  

nr – not reported 
PCBs – polychlorinated biphenyls  
SCA – source control area 
SD – storm drain 
SQS – sediment quality standard 
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Several types of source-tracing data have been collected from the Diagonal Avenue S 
CSO/SD basin and from the Nevada Street and Diagonal Avenue S storm drains. 
Data reported in the SCAP (Ecology 2004a) and by SPU (Schmoyer 2008d) were 
reviewed. Table I-11 presents source-tracing data collected within the 
Duwamish/Diagonal Way SCA. Most of the source-tracing data from the Diagonal 
Avenue S CSO/SD basin were collected since 2002 as part of SPU’s source-tracing 
program. Data collected prior to 2004 were included in Table I-11 only if newer data 
from the same sampling locations were not available. In the case of the Diagonal 
Avenue S and Nevada Street storm drains, the only source-tracing data available in 
source documents were collected in the mid-1980s. Data relevant to source-tracing 
efforts include data from various sample types, drainage lines, and in-line sediment 
trap samples. Map I-6 shows the locations of stormwater drainage lines and source-
tracing samples within the Duwamish/Diagonal Way SCA.12

 

 Additional details on 
source-tracing sampling programs conducted within the Diagonal Avenue S 
CSO/SD SCA are presented in Section 9.4.4.7 of the main body of the RI. King 
County and SPU have inspected several businesses within this SCA as part of 
ongoing source control efforts. The business inspection program is discussed in 
Section 9.4.4.5 of the main body of the RI. 

                                                           
12 Source-tracing sampling locations were mapped when coordinates were available. Therefore, not all 

source-tracing samples with chemical data are mapped. 
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Table I-11. Summary of chemical concentrations detected in source-tracing samples in the Duwamish/Diagonal Way SCA  

SAMPLE SOURCE 
YEAR 

COLLECTED 

CONCENTRATION INFORMATION (mg/kg dw)a, b, c, d CONCENTRATION INFORMATION (µg/kg dw unless noted)a, b, c, d 

SOURCESe ADDITIONAL INFORMATION CADMIUM CHROMIUM LEAD MERCURY ZINC 
BENZO(A)-

ANTHRACENE BENZO(A)PYRENE 
BENZO(G,H,I)-

PERYLENE 
BENZO-

FLUORANTHENES 
Onsite Catch Basin Solids Samples           

Diagonal Avenue 
S CSO/SD 
(excluding Rainier 
Commons facility)

2003 – 2005 
and 2007 

f 

nr nr 
10 – 5,830 
median = 120 
n = 43/44 

0.06 – 2.05 
median = 0.14 
n = 28/44 

55 – 3,940 
median = 430 
n = 44/44 

120 – 27,000 
median = 610 
n = 19/39 

130 – 30,000 
median = 510 
n = 17/39 

66 – 12,000 
median = 370 
n = 17/39 

74 – 57,000 
median = 1,300 
n = 25/39 

Schmoyer 
(2008d) 

Multiple onsite catch basin solids samples 
were collected within the Diagonal Avenue S 
CSO/SD basin. The most recent round of data 
collected from each location is included in this 
data presentation. 

Diagonal Avenue 
S CSO/SD 
(Rainier Commons 
facility)

2005 
 f 

nr nr 
430 
n = 1/1 

1.51 
n = 1/1 

1,810 
n = 1/1 

190 
n = 1/1 

98 
n = 1/1 

nd 
370 
n = 1/1 

Schmoyer 
(2008d) 

Four onsite catch basin solids samples were 
collected from the Rainier Commons facility. 
All samples were analyzed for PCBs; only one 
sample was analyzed for other chemicals. 

ROW Catch Basin Solids Samples           

Diagonal Avenue 
S CSO/SD 
(excluding Rainier 
Commons facility)

2004 - 2006 
 f 

nr nr 
19 – 1,370 
median = 100 
n = 36/36 

0.07 – 1.17 
median = 0.2 
n = 16/36 

85 – 966 
median = 265 
n = 36/36 

42 – 1,700 
median = 280 
n = 25/36 

47 – 2,200 
median = 260 
n = 27/36 

40 – 1,300 
median = 180 
n = 21/36 

81 – 4,000 
median = 490 
n = 28/36 

Schmoyer 
(2008d) 

Multiple ROW catch basin solids samples 
were collected within the Diagonal Avenue S 
CSO/SD basin. Each location has been 
sampled one time. 

Diagonal Avenue 
S CSO/SD 
(Rainier Commons 
facility)

2004 
 f 

nr nr 
61, 62 
n = 2/2 

nd 
189, 213 
n = 2/2 

180, 520 
n = 2/2 

160, 420 
n = 2/2 

63, 130 
n = 2/2 

590, 1,300 
n = 2/2 

Schmoyer 
(2008d) 

Six ROW catch basin solids samples were 
collected from the Rainier Commons facility. 
All samples were analyzed for PCBs; only two 
samples were analyzed for other chemicals. 

In-line Sediment Trap Samples            

Diagonal Avenue 
S CSO/SD 2007 nr nr 

59 – 124 
median = 95 
n = 6/6 

0.06 – 0.28 
median = 0.12 
n = 5/6 

277 – 620 
median = 430 
n = 6/6 

180 – 1,400 
median = 270 
n = 5/6 

210 – 1,400 
median = 310 
n = 5/6 

130 – 680 
median = 170 
n = 4/6 

420 – 3,000 
median = 770 
n = 6/6 

Schmoyer 
(2008d) 

Samples were collected from six trap 
locations. Multiple rounds of samples were 
collected from each trap; the most recent 
round of data is included in this data 
presentation. 

Other In-line Samples (e.g., manhole solids, sediment grabs)          

Diagonal Avenue 
S CSO/SD 

2002 – 2004 
and 2007 nr nr 

15 – 4,910 
median = 60 
n = 24/24 

0.08 – 3.30 
median = 0.61 
n = 6/24 

85 – 718 
median = 245 
n = 24/24 

31 – 1,300 
median = 260 
n = 18/23 

29 – 1,700 
median = 250 
n = 19/23 

21 – 900 
median = 110 
n = 15/23 

60 – 2,800 
median = 360 
n = 21/23 

Schmoyer 
(2008d) 

Multiple in-line solids samples, including 
manhole solids and sediment grabs, were 
collected within the Diagonal Avenue S 
CSO/SD basin. The most recent round of data 
collected from each location is included in this 
data presentation. 

Diagonal Avenue 
S CSO/SD 1985 nr nr nr nr 293, 419 

n = 2/2 
12, 210 mg/kg OC 
n = 2/2 

3.4, 140 mg/kg OC 
n = 2/2 

130 mg/kg OC 
n = 1/2 

66, 350 mg/kg OC 
n = 2/2 

Tetra Tech 
(1988) as cited 
in Ecology 
(2004a) 

Samples were collected for the Elliott Bay 
Action Program. 

Diagonal Avenue 
S SD 1985 nr 287 

n = 1/1 nr nr 675 
n = 1/1 nr nr nr nr 

Tetra Tech 
(1988) as cited 
in Ecology 
(2004a) 

Samples were collected for the Elliott Bay 
Action Program. 

S Nevada Street 
SD 1985 12.3 

n = 1/1 
1,790 
n = 1/1 

1,330 
n = 1/1 nr 654 

n = 1/1 nr nr nr nr 

Tetra Tech 
(1988) as cited 
in Ecology 
(2004a) 

Samples were collected for the Elliott Bay 
Action Program. 
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SAMPLE SOURCE 
YEAR 

COLLECTED 

CONCENTRATION INFORMATION (µg/kg dw unless noted)a, b, c, d 

SOURCESe ADDITIONAL INFORMATION CHRYSENE 
DIBENZO(A,H)-
ANTHRACENE FLUORANTHENE 

INDENO(1,2,3-CD)-
PYRENE NAPHTHALENE PHENANTHRENE PYRENE TOTAL HPAHSg TOTAL LPAHS

Onsite Catch Basin Solids Samples 

g 
          

Diagonal Avenue S 
CSO/SD (excluding 
Rainier Commons 
facility)

2003 – 2005 
and 2007 

 f 

80 – 26,000 
median = 705 
n = 30/39 

250 – 6,800 
median = 630 
n = 5/39 

120 – 50,000 
median = 1,400 
n = 30/39 

69 – 16,000 
median = 280 
n = 16/39 

40 – 9,500 
median = 1,700 
n = 13/39 

67 – 32,000 
median = 1,400 
n = 32/39 

160 – 32,000 
median = 1,400 
n = 35/39 

320 – 260,000 
median = 4,800 
n = 35/39 

67 – 45,000 
median = 2,700 
n = 33/39 

Schmoyer 
(2008d) 

Multiple onsite catch basin 
solids samples were 
collected within the 
Diagonal Avenue S 
CSO/SD basin. The most 
recent round of data 
collected from each location 
is included in this data 
presentation. 

Diagonal Avenue S 
CSO/SD (Rainier 
Commons facility)

2005 
 f 

280 
n = 1/1 

nd 
920 
n = 1/1 

44 
n = 1/1 

2,500 
n = 1/1 

870 
n = 1/1 

490 
n = 1/1 

2,400 
n = 1/1 

3,500 
n = 1/1 

Schmoyer 
(2008d) 

Four onsite catch basin 
solids samples were 
collected from the Rainier 
Commons facility. All 
samples were analyzed for 
PCBs; only one sample was 
analyzed for other 
chemicals. 

ROW Catch Basin Solids Samples            

Diagonal Avenue S 
CSO/SD (excluding 
Rainier Commons 
facility)

2004 - 2006 
 f 

63 – 3,100 
median = 370 
n = 32/36 

130, 590 
n = 2/36 

100 – 6,000 
median = 585 
n = 34/36 

55 – 1,300 
median = 270 
n = 12/36 

83 – 520 
median = 180 
n = 5/36 

57 – 5,900 
median = 460 
n = 33/36 

100 – 4,600 
median = 550 
n = 33/36 

360 – 24,000 
median = 1,800 
n = 34/36 

57 – 8,900 
median = 560 
n = 33/36 

Schmoyer 
(2008d) 

Multiple ROW catch basin 
solids samples were 
collected within the 
Diagonal Avenue S 
CSO/SD basin. Each 
location has been sampled 
one time. 

Diagonal Avenue S 
CSO/SD (Rainier 
Commons facility)

2004 
 f 

360, 750 
n = 2/2 

nd 
640, 1,700 
n = 2/2 

140 
n = 1/2 

70 
n = 1/2 

570, 1,000 
n = 2/2 

700, 1,600 
n = 2/2 

2,700, 6,600 
n = 2/2 

750, 1,500 
n = 2/2 

Schmoyer 
(2008d) 

Six ROW catch basin solids 
samples were collected 
from the Rainier Commons 
facility. All samples were 
analyzed for PCBs; only two 
samples were analyzed for 
other chemicals. 

In-line Sediment Trap Samples            

Diagonal Avenue S 
CSO/SD 2007 

340 – 2,000 
median = 520 
n = 6/6 

nd 
630 – 4,600 
median = 900 
n = 6/6 

100 – 620 
median = 140 
n = 3/6 

nd 
310 – 2,200 
median = 520 
n = 6/6 

430 – 2,700 
median = 700 
n = 6/6 

2,310 – 16,400 
median = 3,600 
n = 6/6 

310 – 2,200 
median = 570 
n = 6/6 

Schmoyer 
(2008d) 

Samples were collected 
from six trap locations. 
Multiple rounds of samples 
were collected from each 
trap; the most recent round 
of data is included in this 
data presentation. 
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SAMPLE SOURCE 
YEAR 

COLLECTED 

CONCENTRATION INFORMATION (µg/kg dw unless noted)a, b, c, d 

SOURCESe ADDITIONAL INFORMATION CHRYSENE 
DIBENZO(A,H)-
ANTHRACENE FLUORANTHENE 

INDENO(1,2,3-CD)-
PYRENE NAPHTHALENE PHENANTHRENE PYRENE TOTAL HPAHSg TOTAL LPAHS

Other In-line Samples (e.g., manhole solids, sediment grabs) 

g 
         

Diagonal Avenue S 
CSO/SD 

2002 – 2004 
and 2007 

42 – 2,300 
median = 260 
n = 22/23 

100, 210 
n = 2/23 

52 – 4,100 
median = 540 
n = 22/23 

23 – 1,000 
median = 120 
n = 13/23 

41, 50 
n = 2/23 

54 – 4,000 
median = 400 
n = 18/23 

49 – 4,200 
median = 450 
n = 22/23 

140 – 15,000 
median = 2,000 
n = 22/23 

54 – 4,000 
median = 460 
n = 18/23 

Schmoyer 
(2008d) 

Multiple in-line solids 
samples, including manhole 
solids and sediment grabs, 
were collected within the 
Diagonal Avenue S 
CSO/SD basin. The most 
recent round of data 
collected from each location 
is included in this data 
presentation. 

Diagonal Avenue S 
CSO/SD 1985 

29, 240 mg/kg 
OC 
n = 2/2 

47 mg/kg OC 
n = 1/2 

74, 230 mg/kg OC 
n = 2/2 

170 mg/kg OC 
n = 1/2 nr 49, 270 mg/kg OC 

n = 2/2 nr 1,001, 1,697 mg/kg OC 
n = 2/2 

379 mg/kg OC, 
574 mg/kg OC 
n = 2/2 

Tetra Tech 
(1988) as 
cited in 
Ecology 
(2004a) 

Samples were collected for 
the Elliott Bay Action 
Program. 

Diagonal Avenue S 
SD 1985 nr nr nr 85 mg/kg OC 

n = 1/1 nr nr nr nr nr 

Tetra Tech 
(1988) as 
cited in 
Ecology 
(2004a) 

Samples were collected for 
the Elliott Bay Action 
Program. 

Nevada Street SD  1985 nr nr nr nr nr nr nr nr nr 

Tetra Tech 
(1988) as 
cited in 
Ecology 
(2004a) 

Samples were collected for 
the Elliott Bay Action 
Program. 
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 SAMPLE 
SOURCE 

YEAR 
COLLECTED 

CONCENTRATION INFORMATION (µg/kg  dw unles s  no ted)a , b , c , d 

SOURCESe ADDITIONAL INFORMATION BEHP BBP 
DIMETHYL  

PHTHALATE 
1,2-DICHLORO-

BENZENE 1,4-DICHLOROBENZENE 
2,4-DIMETHYL-

PHENOL 4-METHYLPHENOL PHENOL TOTAL PCBS

Onsite Catch Basin Solids Samples 

g  
          

Diagonal 
Avenue S 
CSO/SD 
(excluding 
Rainier 
Commons 
facility)

2003 – 2005 
and 2007 

 f 

130 – 200,000 
median = 17,000 
n = 39/39 

20 – 18,000 
median = 930 
n = 27/39 

nr nr nr 
58 – 89,000 
median = 1,800 
n = 18/39 

nr 
52 – 5,700 
median = 650 
n = 11/39 

18 – 3,200 
median = 150 
n = 28/39 

Schmoyer 
(2008d) 

Multiple onsite catch basin 
solids samples were 
collected within the 
Diagonal Avenue S 
CSO/SD basin. The most 
recent round of data 
collected from each 
location is included in this 
data presentation. 

Diagonal 
Avenue S 
CSO/SD 
(Rainier 
Commons 
facility)

2005 

 f 

13,000 
n = 1/1 

1,000 
n = 1/1 

nr nr nr 
17,000 
n = 1/1 

nr 
1,900 
n = 1/1 

20,000 - 
2,200,000 
median = 
760,000 
n = 4/4 

Schmoyer 
(2008d) 

Four onsite catch basin 
solids samples were 
collected from the Rainier 
Commons facility. All 
samples were analyzed for 
PCBs; only one sample 
was analyzed for other 
chemicals. 

ROW Catch Basin Solids Samples           

Diagonal 
Avenue S 
CSO/SD 
(excluding 
Rainier 
Commons 
facility)

2004 - 2006 

 f 

740 – 48,000 
median = 4,200 
n = 36/36 

60 – 37,000 
median = 300 
n = 28/36 

nr nr nr nd nr 
58 – 2,000 
median = 280 
n = 6/36 

21 – 670 
median = 59 
n = 22/36 

Schmoyer 
(2008d) 

Multiple ROW catch basin 
solids samples were 
collected within the 
Diagonal Avenue S 
CSO/SD basin. Each 
location has been sampled 
one time. 

Diagonal 
Avenue S 
CSO/SD 
(Rainier 
Commons 
facility)

2004 

 f 

4,400, 8,300 
n = 2/2 

280, 410 
n = 2/2 

nr nr nr nd nr nd 
160 – 23,000 
median = 9,800 
n = 6/6 

Schmoyer 
(2008d) 

Six ROW catch basin 
solids samples were 
collected from the Rainier 
Commons facility. All 
samples were analyzed for 
PCBs; only two samples 
were analyzed for other 
chemicals. 

In-line Sediment Trap Samples           

Diagonal 
Avenue S 
CSO/SD 

2007 
4,300 – 12,000 
median = 7,100 
n = 6/6 

150 – 1,800 
median = 280 
n = 4/6 

nr nr nr nd nr 
93, 1,100 
n = 2/6 

101 – 890 
median = 180 
n = 6/6 
 

Schmoyer 
(2008d) 

Samples were collected 
from six trap locations. 
Multiple rounds of samples 
were collected from each 
trap; the most recent round 
of data is included in this 
data presentation. 
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 SAMPLE 
SOURCE 

YEAR 
COLLECTED 

CONCENTRATION INFORMATION (µg/kg  dw unles s  no ted)a , b , c , d 

SOURCESe ADDITIONAL INFORMATION BEHP BBP 
DIMETHYL  

PHTHALATE 
1,2-DICHLORO-

BENZENE 1,4-DICHLOROBENZENE 
2,4-DIMETHYL-

PHENOL 4-METHYLPHENOL PHENOL TOTAL PCBS

Other In-line Samples (e.g., manhole solids, sediment grabs) 

g  
         

Diagonal 
Avenue S 
CSO/SD 

2002 – 2004 
and 2007 

230 – 8,900 
median = 1,400 
n = 23/23 

23 – 900 
median = 87 
n = 10/23 

nr nr nr 
110 – 7,500 
median = 180 
n = 3/23 

nr nd 
20 – 940 
median = 196 
n = 10/23 

Schmoyer 
(2008d) 

Multiple in-line solids 
samples, including 
manhole solids and 
sediment grabs, were 
collected within the 
Diagonal Avenue S 
CSO/SD basin. The most 
recent round of data 
collected from each 
location is included in this 
data presentation. 

Diagonal 
Avenue S 
CSO/SD 

1985 nr nr 56 mg/kg OC 
n = 1/2 

39 mg/kg OC 
n = 1/2 

5, 200, 7,100 mg/kg OC 
n = 2/2 nr 870, 5,900 mg/kg OC 

n = 2/2 
75, 1,500 mg/kg OC 
n = 2/2 nr 

Tetra Tech (1988) 
as cited in 
Ecology (2004a) 

Samples were collected for 
the Elliott Bay Action 
Program. 

Diagonal 
Avenue S SD 1985 nr nr nr nr nr nr nr nr nr 

Tetra Tech (1988) 
as cited in 
Ecology (2004a) 

Samples collected for the 
Elliott Bay Action Program. 

Nevada Street 
SD 1985 nr nr nr nr nr nr nr nr nr 

Tetra Tech (1988) 
as cited in 
Ecology (2004a) 

 

Note: If multiple rounds of data were available for a single location, only the data collected during the most recent event were presented in order to represent the most current conditions possible. 
a Chemicals with at least one detected exceedance of an SQS in surface sediment within the Duwamish/Diagonal Way SCA. 
b Silver, 2-methylnaphthalene, 1,2,4-trichlorobenzene, benzoic acid, benzyl alcohol, n-nitrosodiphenylamine, and dioxins and furans were either not analyzed or were not detected, or the data for these chemicals were not reported in the source documents in a format 

that would allow them to be summarized in this table. 
c Significant figures are reported as available in source documentation; when converting units (i.e., from mg/kg to μg/kg), the number of significant figures was kept consistent with the number in the reported value. 
d n is the ratio of the number of detects to the total number of samples analyzed. Concentration ranges and median values were calculated using only detected data. For this reason, some estimated ranges and median values may be higher than actual concentrations. 
e Primary source materials (i.e., any documents listed as “as cited in”) were not reviewed to compile this table. 
f Onsite and ROW catch basin sampling at the Rainier Commons facility (formerly the Rainier Brewery) identified PCB-containing paint present on the exterior of the building . The buildings at the facility have been pressure washed and repainted, and storm drain lines 

and catch basins have been cleaned. SPU is continuing source-tracing investigations at this facility. 
g

BEHP – bis(2-ethylhexyl) phthalate 
 Only detected concentrations were used in calculating total HPAHs, total LPAHs, and total PCBs. 

BBP – butyl benzyl phthalate 
CSO – combined sewer overflow 
dw – dry weight 

HPAH – high-molecular-weight polycyclic aromatic hydrocarbon  
LPAH – low-molecular-weight polycyclic aromatic hydrocarbon 
nd – not detected 
nr – not reported  
OC – organic carbon 

PCB – polychlorinated biphenyl 
ROW – right-of-way 
SCA – source control area 

SD – storm drain 
SPU – Seattle Public Utilities 
SQS – sediment quality standard 
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An early action sediment removal was initiated in 1994 in response to elevated 
chemical concentrations in surface sediment in that area. Removal actions including 
sediment dredging and capping were implemented in a portion of the SCA sediment 
area between November 2003 and March 2004 (King County et al. 2005). Between 
November 2003 and January 2004, sediment was dredged from an approximately 7-ac 
area between River Mile (RM) 0.4 and RM 0.6 (Maps I-7 and I-8). The dredged area 
was then capped between January and March of 2004 by placing clean cap material 
over a 5-ac rectangle (Area A) and a 2-ac rectangle (Area B), as shown on Maps I-7 
and I-8.  

Prior to the removal actions, BEHP had the most exceedances of SMS criteria in 
surface sediment in the area (26 CSL and 14 SQS), followed by BBP (3 CSL and 
23 SQS), total PCBs (7 CSL and 27 SQS), and mercury (3 CSL and 5 SQS) (Map I-3). 
CSL exceedances of metals (i.e., cadmium, chromium, and silver) were detected in the 
southern dredged area. PAHs exceeded the CSL primarily in the northern dredged 
area within the vicinity of the Diagonal Ave S CSO/SD and Duwamish EOF outfalls, 
and one sample had a dioxin and furan TEQ of 180 ng/kg dw in this area. Monitoring 
of surface sediment chemistry was conducted prior to and following completion of 
removal activities. Monitoring events were conducted in October 2003, March and 
June 2004, January, March, April, and August13

Table I-12. Monitoring information for the Area A cap, Area B cap, and 
thin-layer placement area  

 2005, March 2006, and April 2007 
(Table I-12). Monitoring data for total PCBs and BEHP collected within the capped 
areas are shown on Map I-7, and data collected from the thin-layer placement area are 
presented on Map I-8. These data provide information on the quality of sediment that 
is currently accumulating in this portion of the Duwamish/Diagonal Way SCA. 
Long-term sediment monitoring of the removal area will continue until 2014.  

SAMPLING EVENT DATE 
STATIONS 

MONITOREDa 

DETECTED 
CHEMICALS 

EXCEEDING SQS 

DETECTED 
CHEMICALS 

EXCEEDING CSL NOTES 

Duwamish/Diagonal 
perimeter monitoring – 
pre dredge 

October 
2003 

3C, 4C, 5C, 
6C, 7C 

mercury, BEHP, 
1,4-
dichlorobenzene, 
total PCBs 

1,4-
dichlorobenzene, 
total PCBs 

thin-layer cap stations 
monitored prior to 
initiation of dredging 
and capping activities 

Duwamish/Diagonal 
March 2004 post-
dredge perimeter 
sediment 
characterization 

March 
2004 

3C, 4C, 5C, 
6C, 7C 

BEHP, BBP, total 
PCBs BEHP, total PCBs 

thin-layer cap stations 
monitored just after 
placement of Area A 
and B caps but prior 
to placement of thin-
layer cap 

                                                           
13 Only monitoring station 2B was sampled in August 2005. 
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SAMPLING EVENT DATE 
STATIONS 

MONITOREDa 

DETECTED 
CHEMICALS 

EXCEEDING SQS 

DETECTED 
CHEMICALS 

EXCEEDING CSL NOTES 

Duwamish/Diagonal 
June 2004 baseline 
cap monitoring – year 0 
(post-cap placement) 

June 
2004b 

1A, 2A, 4A, 
5A, 1B, 2B, 
3B 

BEHP None 

Area A cap and Area 
B cap stations 
monitored after 
dredging and capping 
completed in these 
areas 

Duwamish/Diagonal 
January-February 2005 
post-dredge perimeter 
– before thin-layer cap 
placement 

January 
2005 

3C, 4C, 5C, 
6C, 7C, 
14C, 15C 

BEHP, total PCBs total PCBs 

thin-layer cap stations 
monitored prior to 
placement of a thin 
layer of clean material 

Duwamish/Diagonal 
March 2005 post-
dredge perimeter – 
after thin-layer cap 
placement 

March 
2005 

3C, 4C, 5C, 
6C, 7C, 
14C, 15C 

None None 

thin-layer cap stations 
monitored after 
placement of thin 
layer clean material 

Duwamish/Diagonal 
April 2005 baseline cap 
monitoring – year 1 

April 2005c 1A, 2A, 3A, 
4A, 5A, 1B 

fluoranthene, 
BEHP, BBP, 
dimethyl 
phthalate, benzyl 
alcohol, total 
PCBs 

BEHP, benzyl 
alcohol 

Area A cap and Area 
B cap stations 
monitored after 
dredging, capping, 
and thin-layer 
placement 

Duwamish/Diagonal 
August 2005 baseline 
cap monitoring – year 1 

August 
2005 2B None None 

one station on Area B 
cap monitored after 
dredging, capping, 
and thin-layer 
placement 

Duwamish/Diagonal 
March 2006 cap 
monitoring – year 2, 
perimeter sediment 
characterization and 
enhanced natural 
recovery cap sediment 
characterization – 
year 1 

March 
2006 

1A, 2A, 3A, 
4A, 5A, 1B, 
2B, 3B, 3C, 
4C, 5C, 6C, 
7C, 14C, 
15C 

BEHP, BBP, 
benzoic acid, total 
PCBs 

BEHP, benzoic 
acid 

Area A cap, Area B 
cap, and thin-layer 
cap stations 
monitored after 
dredging, capping, 
and thin-layer 
placement 

Duwamish/Diagonal 
March 2007 cap 
monitoring – year 3 

April 2007 

1A, 2A, 3A, 
4A, 5A, 1B, 
2B, 3B, 3C, 
4C, 5C, 6C, 
7C, 14C, 
15C 

BEHP, BBP BEHP 

Area A Cap, Area B 
Cap, and thin-layer 
cap stations 
monitored after 
dredging, capping, 
and thin-layer 
placement 

a Station locations that include an “A” are located within the Area A cap, locations that include a “B” are located 
within the Area B cap, and locations that include a “C” are located within the thin-layer cap area. 

b Location 3A was not sampled in June 2004 because the substrate was cobble. 
c

BBP – butyl benzyl phthalate 

 Locations 2B and 3B were not sampled in April 2005 because the presence of barges would not allow access 
to the sampling locations. 

BEHP – bis(2-ethylhexyl) phthalate 
CSL – cleanup screening level 

PCB – polychlorinated biphenyl 
SCA – source control area 
SQS – sediment quality standard 
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Dredging and capping were completed in cap Areas A and B in June 2004. Monitoring 
data collected in these areas from June 2004 to March 2006 showed that fluoranthene, 
BEHP, BBP, dimethyl phthalate, benzyl alcohol, benzoic acid, and total PCBs have 
been detected above SMS criteria in at least one round of monitoring (Table I-12). In 
the most recent monitoring round, conducted in April 2007, only BEHP and BBP were 
detected at concentrations that exceeded SMS criteria in these areas. Temporal trends 
in BEHP and total PCB concentrations in cap Areas A and B during the monitoring 
period are shown on Map I-7. BEHP concentrations have declined over the monitoring 
period in samples collected within the vicinity of the Diagonal Avenue S CSO/SD and 
Duwamish EOF outfalls (Map I-7). 

A thin layer of clean sand material was placed south and west of cap Areas A and B in 
February 2005. No chemicals were detected in this area above SMS criteria in any of 
the monitoring samples collected in this area in March 2005, March 2006, and April 
200714

Monitoring is ongoing in the dredged and capped areas of the Duwamish/Diagonal 
Way SCA. In addition, source-tracing efforts, other source control activities, and 
remedial actions are ongoing in the SCA. Ecology will continue to publish source 
control status updates for the Duwamish/Diagonal Way SCA and the greater LDW 
study area. For the most current information on the Duwamish/Diagonal Way SCA, 
visit Ecology’s website. 

. Concentrations of total PCBs and BEHP in this area declined after placement of 
the clean sand material in February 2005 (Map I-8). 

I.4.2 SLIP 3 TO SEATTLE BOILER WORKS SOURCE CONTROL AREA (RM 2.0 E TO 
RM 2.2 E) 

The Slip 3 to Seattle Boiler Works SCA15

CSL exceedances in surface sediment in this SCA included benzyl alcohol and SQS 
exceedances included arsenic. These exceedances are based on the RI baseline surface 
sediment dataset and the 2007 SCA boundary, as discussed in the introduction to this 
appendix. Ecology has identified COCs for this SCA based on different criteria 
(Table I-3); therefore, the chemicals identified for summary in this appendix are 
different than the COCs identified by Ecology. Surface sediment chemistry 
information for this SCA is provided on Map I-9. 

 is one of 23 areas identified by Ecology along 
the LDW for source control evaluation. A data gaps report for the Slip 3 to Seattle 
Boiler Works SCA was prepared in 2008 (Ecology and Environment 2008a); the 
completion of a SCAP is currently scheduled for 2010. The data gaps report will be 
referred to as the “source document” throughout this section and on associated maps. 

                                                           
14 Chemicals listed in Table I-12 as exceeding SMS criteria in the March 2006 and April 2007 monitoring 

events were detected at locations within cap Area A only. 
15 In other documents, this SCA is sometimes referred to as the RM 2.0 to RM 2.3 East SCA. 
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Commercial and industrial operations in the vicinity of the Slip 3 to Seattle Boiler 
Works SCA include cargo transport, barge berthing, general warehousing and cold 
storage (current and historical); oil storage and distribution (current); shipbuilding, 
truck storage and maintenance (current and historical); and auto repair (historical). 
Historically, residential areas were also located in the vicinity of the Slip 3 to Seattle 
Boiler Works SCA. 

Several upland facilities were discussed in the source document associated with the 
Slip 3 to Seattle Boiler Works SCA. Adjacent facilities included Bunge Foods,16

 

 Glacier 
Marine Services, Seattle Distribution Center, SCS Refrigerated Services, Rainier 
Petroleum, and Muckleshoot Seafood Products (Map I-10). Upland properties 
included Cascade Columbia Distribution, Schultz Distributing, South Seattle 
Community College, Riverside Industrial Park, and the V. Van Dyke property 
(Ecology and Environment 2008a) (Map I-11). Table I-13 summarizes facility-specific 
information for the adjacent facilities. The upland facilities are not included in this 
summary (Table I-2) because of the lack of source-tracing data (see the introduction for 
more information on facility selection criteria). The data gaps report and SCAP should 
be reviewed for additional information on all facilities associated with this SCA. 

                                                           
16 The Bunge Foods facility is also included in the Seattle Boiler Works to Slip 4 SCA; in the source 

documents for that SCA, the facility is referred to as the Guimont Parcel and Dawn Food Products. 
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Table I-13. Summary of facility information for the Slip 3 to Seattle Boiler Works SCA 

FACILITYa CURRENT OWNERSHIP 
CURRENT  

OPERATIONS 
HISTORICAL  
OPERATIONS 

ENVIRONMENTAL 
INVESTIGATIONS 

REMEDIAL 
ACTIVITIES 

Bunge Foods

SOURCE CONTROL 
ACTIVITIES/ 

INVESTIGATIONS 

William P. Guimont b distribution warehouse 
food supplier, manufacturer of 
wooden igloos, shipyard, 
gasoline station 

No environmental 
investigations were 
reported. 

No remedial 
activities were 
reported. 

No source control 
activities or 
investigations were 
reported. 

Glacier Marine 
Services Seatac Marine Properties 

marine equipment shipping 
(assumed based on historical 
operations at Northland 
Services) 

paint factory; industrial 
manufacturing; seafood 
products; shipbuilding, repair, 
and construction; marine 
shipping 

Sampling of storm drain 
solids, sediment, and 
water has been 
conducted. A dive 
survey and site 
assessment were also 
conducted. 

Three USTs 
were removed 
in 1993.  

Hazardous waste 
compliance 
inspections were 
conducted in 1989 and 
2002. 

Seattle 
Distribution 
Center 

CLPF-Seattle Distribution Center warehouses for distribution of 
products 

lumber facility, mill, ice 
manufacturing  

No environmental 
investigations were 
reported. 

No remedial 
activities were 
reported. 

No source control 
activities or 
investigations were 
reported. 

SCS 
Refrigerated 
Services 

SCS Holdings  

cold storage, refrigerated 
warehouse space (facility is 
currently for sale and the 
business is relocating) 

residences, boat shop, 
concrete block factory, log 
facility, cold storage, ice 
manufacturing  

Sediment sampling was 
conducted in 2006. 

No remedial 
activities were 
reported. 

A NPDES stormwater 
compliance inspection 
was conducted by 
Ecology in 2007. 

Rainier 
Petroleum Rainier Petroleum Corporation not reported c historical operations not 

reported 

No environmental 
investigations were 
reported. 

No remedial 
activities were 
reported. 

No source control 
activities or 
investigations were 
reported. 

Muckleshoot 
Seafood 
Products 

Muckleshoot Tribe not reported c 

historical operations not 
reported. but facility previously 
owned by Silver Bay Logging 
Inc. 

No environmental 
investigations were 
reported. 

No remedial 
activities were 
reported. 

No source control 
activities or 
investigations were 
reported. 

Source: Ecology and Environment (2008a)  
a Facilities listed are those identified as adjacent properties in the source document. None of the identified upland properties had source-tracing data and thus were not included in 

this table. 
b The Bunge Foods property is also included in the Seattle Boiler Works to Slip 4 SCA; in the source documents for that SCA, the property is referred to as the Guimont Parcel and 

Dawn Food Products. 
c

NPDES – National Pollutant Discharge Elimination System 

 Ownership information for these facilities was not reported in the source document; these entities were listed as the property taxpayers on the King County parcel viewer webpage 
(King County 2008b). 

SCA – source control area 
UST – underground storage tank 
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Two outfalls were observed in the Slip 3 to Seattle Boiler Works SCA during the 2003 
LDW outfall survey (Herrera 2004): the South Brighton Street CSO/SD, which was 
identified as a major outfall in the source document; and a permitted private storm 
drain owned by SCS Holdings (No. 2024), which is located at the head of Slip 3 
(Map I-9).17

Three additional outfalls (not identified in the 2003 LDW outfall survey) are discussed 
in information on SCS Holdings’ National Pollutant Discharge Elimination System 
(NPDES) permit; it is unclear from the information provided whether these three 
outfalls discharge to the LDW or discharge to the municipal storm drain system 
(Ecology and Environment 2008a). The source document also refers to a South River 
Street SD and another permitted private SD, but these outfalls were also not found 
during the 2003 outfall survey (Herrera 2004). SPU later dye tested the S River St SD to 
confirm its location (Schmoyer 2009), which is shown on Map I-11. 

 Information on these outfalls is provided on Table I-14; additional details 
are provided in Appendix H.  

 

                                                           
17 A seep was also identified during the LDW outfall survey (Herrera 2004) in the southeast corner of 

Slip 3. The seep was located in an area where an outfall was expected (but not found) and was 
assigned ID No. 2025. This seep location is mapped as an outfall and a seep (No. 2025) in the source 
document, as shown on Map I-11. 
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Table I-14. Summary of specific information for outfalls in the Slip 3 to Seattle Boiler Works SCA  

OUTFALL 
CURRENT 

OWNERSHIP 
CURRENT  

OPERATIONS 
HISTORICAL  
OPERATIONS 

ENVIRONMENTAL AND SOURCE-
TRACING INVESTIGATIONS 

REMEDIAL AND SOURCE 
CONTROL ACTIVITIES 

Outfalls Identified in the Data Gaps Report as Major Outfalls  a   

South Brighton Street 
CSO/SD (No. 116) 

Seattle Public 
Utilities 

CSO/SD drains approximately 18 acres, 
including Glacier Marine Services, Shultz 
Distributing, and the southern portion of the 
Seattle Distribution Center. The CSO service 
area encompasses approximately 29 acres 
located on the east side of E Marginal Way S. 

Stormwater from MP&E 
may have been 
discharged through 
South Brighton Street 
CSO/SD. 

No environmental or source-
tracing investigations were 
reported. 

SPU has been monitoring 
overflow volumes and 
frequencies at this station 
since 2000. No overflows 
have been recorded. 

South River Street 
SD

Seattle Public 
Utilities b 

SD drains an area of about 7.6 acres located 
on north side of S River St between E Marginal 
Way W and the 1st

No historical operations 
were reported.  Ave S bridge.  

A source-tracing sample was 
collected in 1986 from South 
River Street, near the present-
day Muckleshoot Seafood 
Products facility. 

No remedial or source 
control activities were 
reported. 

Other Outfalls  c   

SCS Refrigerated 
Services Permitted 
Private SD outfall (No. 
2024)

SCS Holdings 
d  

Concrete outfall (12-in.) that drains SCS 
Refrigerated Services and the northern portion 
of the Seattle Distribution Center. 

No historical operations 
were reported. 

No environmental or source-
tracing investigations were 
reported. 

No remedial or source 
control activities were 
reported. 

Private SD not reported e not reported not reported not reported not reported 

Source: Ecology and Environment (2008a) 
a Major outfalls listed are those discussed as individual source control entities in the source documents. 
b The South River Street SD was not identified during the LDW outfall survey (Herrera 2004); therefore, it is not included on Map I-9 or Map I-10. Since completion of the outfall 

survey, SPU identified the location of the S River Street SD with dye testing. It is located at the end of S River Street under the 1st Avenue S bridge. The location of the outfall is 
identified on Map I-11. 

c Map I-11 shows an outfall in the southeast corner of Slip 3 (No. 2025). This is the location where a seep was identified during the LDW outfall survey (Herrera 2004). An outfall 
was expected at this location but was not identified. 

d According to the data gaps report (2008a), three outfalls are covered under the NPDES permit for SCS Refrigerated Services. The only outfall that was identified during the LDW 
outfall survey (Herrera 2004) at this facility was outfall No. 2024; the data gaps report states that the other two outfalls either discharge through outfall No. 2024 or discharge to 
the City of Seattle storm drain system. 

e

CSO – combined sewer outfall 

 Based on information in the data gaps report (2008a), this outfall potentially discharges from the Glacier Marine Services facility. The outfall was not identified during the LDW 
outfall survey (Herrera 2004), and no additional information was provided for it in the data gaps report. 

ID – identification 
MP&E – Marine Power and Equipment 

SCA – source control area 
SD – storm drain 
SPU – Seattle Public Utilities 
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Few remedial activities and environmental investigations have been completed within 
the Slip 3 to Seattle Boiler Works SCA (Tables I-13 and I-14). Information about these 
activities has been summarized in the data gaps report (Ecology and Environment 
2008a). The two chemicals detected above the SQS in surface sediment within the Slip 
3 to Seattle Boiler Works SCA have also been detected in various other media, 
including soil, porewater, stormwater, and source-tracing samples (Table I-15). The 
availability of data (by media type) is also presented in the table on Map I-10 for each 
of the facilities and major outfalls associated with this SCA. In both Table I-15 and the 
table on Map I-10, an X indicates that the source documents reported data or indicated 
that data exist; therefore, an X does not necessarily mean that the actual data were 
presented in the source document. Data are only summarized in the media-specific 
and source-tracing tables if the data were reported in the source documents and if they 
met the criteria for data summation discussed in the introduction to this appendix 
(e.g., soil data were collected along the SCA shoreline; groundwater data were 
collected from shoreline facilities). The identification of a chemical in these media at 
facilities or within the drainage systems does not necessarily indicate that these 
potential sources contributed to sediment contamination in the past or that they will 
result in sediment contamination in the future.  

Table I-15. Chemicals identified in various media in the Slip 3 to Seattle Boiler 
Works SCA 

CHEMICALa SOIL 
GROUND-
WATERb SEEPc 

PORE-
WATER 

STORM-
WATER 

SOURCE-
TRACING 
SAMPLES SOURCES 

Arsenic X   X X X Ecology and Environment 
(2008a), Weston (1999) 

Benzyl alcohol X      Ecology and Environment 
(2008a) 

Note: An X indicates that the source document reported that data are available for the identified media. The absence 
of an X in any cell does not necessarily mean that the chemical is absent in the upland media or in source-
tracing samples; in some cases, the chemical may not have been analyzed for or, if analyzed, could have been 
present but at concentrations below the RL. 

a Chemicals with at least one detected exceedance of an SQS in surface sediment within the Slip 3 to Seattle 
Boiler Works SCA. The chemical list is based on SMS exceedances in the RI baseline surface sediment dataset 
within the 2007 SCA boundary. Therefore, this list may differ from the list of exceedances in source documents. 

b No groundwater data were identified in the source documents for any chemical. 
c

LDW – Lower Duwamish Waterway 

 Two seep samples were collected along the Bunge Foods/Guimont Parcel shoreline as part of the LDW seep 
study (Windward 2006). The seep samples were collected as part of investigations to characterize the Great 
Western International facility (this facility is also referred to as the Fox Avenue Building and Fox Avenue 
Building No. 2, which are associated with the Seattle Boiler Works to Slip 4 SCA) and were analyzed for VOCs. 
Arsenic and benzyl alcohol were not analyzed in either of the seep samples; therefore, no seep data are 
provided in this section. Information on these seeps is provided in association with the Bunge Foods/Guimont 
Parcel and the Great Western International facilities in Table 9-15 of the main body of the RI. 

RI – remedial investigation 
RL – reporting limit  
SCA – source control area  

SMS – Washington State Sediment Management Standards 
SQS – sediment quality standard 
VOC – volatile organic compound 
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Data in the media tables were included only if specific concentrations or a range of 
concentrations was included in these reports or if these data were presented in a 
section of the main body of the RI. The following is a summary of the upland data as 
they were presented in the source document for stormwater and source-tracing 
samples. Soil data are not presented in this section because no bank soil data were 
available for this SCA. No specific groundwater data were provided in the source 
document; however, data from one porewater sample were available for this SCA 
(Table I-16). Two seep samples were collected near the Bunge Foods/Guimont Parcel 
shoreline; however, neither was analyzed for arsenic or benzyl alcohol and so seep 
data are not presented in this section. Additional porewater information for Glacier 
Marine Services and seep information for Bunge Foods is also summarized in Table 9-
15 in the main body of the RI. Data from the one stormwater sample collected within 
the Slip 3 to Seattle Boiler Works SCA were available in the source document and are 
summarized in Table I-17.  

Table I-16. Summary of chemical concentrations detected in the porewater 
sample collected from the Slip 3 to Seattle Boiler Works SCA 

FACILITY CHEMICAL
YEAR 

COLLECTED a, b LOCATION 

CONCENTRATION 
INFORMATION 

(µg/L) SOURCE c, d 
ADDITIONAL 

INFORMATION 

Glacier 
Marine 
Services 

arsenic 1998 
offshore from 
facility within 
Slip 3 

103 
n = 1/1 

Weston 
(1999) 

Sample was 
collected near center 
of Slip 3 offshore 
from Glacier Marine 
Services. 

a Chemicals with at least one detected exceedance of an SQS in surface sediment within the Slip 3 to Seattle 
Boiler Works SCA. 

b Benzyl alcohol was either not analyzed or was not detected, or the data for this chemical were not reported in 
the source documents in a format that would allow them to be summarized in this table.  

c Significant figures are reported as available in source documentation; when converting units (i.e., from mg/L to 
μg/L), the number of significant figures was kept consistent with the number in the reported value. 

d 

SCA – source control area 
n is the ratio of the number of detects to the total number of samples analyzed. . 

SQS – sediment quality standard 

Table I-17. Summary of chemical concentrations detected in the stormwater 
sample from the Slip 3 to Seattle Boiler Works SCA 

FACILITY CHEMICAL
YEAR 

COLLECTED a, b LOCATION 

CONCENTRATION 
INFORMATION 

(µg/L) SOURCE c, d 
ADDITIONAL 

INFORMATION 
Glacier 
Marine 
Services 

arsenic 1984 
northwest 
portion of 
property  

6.5 
n = 1/1 

Ecology and 
Environment 
(2008a) 

Sample is a dock 
runoff water sample. 

a Chemicals with at least one detected exceedance of an SQS in surface sediment within the Slip 3 to Seattle 
Boiler Works SCA. 

b Benzyl alcohol was either not analyzed or was not detected, or the data for this chemical were not reported in 
the source documents in a format that would allow them to be summarized in this table. . 
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c Significant figures are reported as available in source documentation; when converting units (i.e., from mg/L to 
μg/L), the number of significant figures was kept consistent with the number in the reported value. 

d 

SCA – source control area 
n is the ratio of the number of detects to the total number of samples analyzed.  

SQS – sediment quality standard 

Source-tracing samples have been collected from Glacier Marine Services and from the 
South River Street SD; data from these samples were reported in the source document 
(Table I-18). The drainage basins for Slip 3 to Seattle Boiler Works SCA are presented 
on Map I-11. Additional details on source-tracing sampling programs conducted 
within the larger LDW drainage basin are presented in Section 9.4.4.7 of the main 
body of the RI. 

Table I-18. Summary of chemical concentrations detected in source-tracing 
samples from the Slip 3 to Seattle Boiler Works SCA  

SAMPLE SOURCE 
YEAR 

COLLECTED 
ARSENIC 

(mg/kg dw) a, b, c, d SOURCE ADDITIONAL INFORMATION 
Storm Drain Solids    

Glacier Marine 
Services 1984 

26.5 – 3,709 
median = 215 
n = 7/7 

Ecology and 
Environment 
(2008a) 

Samples were collected from the north 
and west sides of the facility when the 
site was occupied by MP&E. 

Glacier Marine 
Services 1986 

111.8 – 3,871e Ecology and 
Environment 
(2008a) 

 
median = 2,043.5 
n = 11/11 

Samples were collected from the north 
and west sides of the facility when the 
site was occupied by MP&E. 

South River 
Street SD  1986 183.3 

n = 1/1 

Ecology and 
Environment 
(2008a) 

Sample was collected from South River 
Street, near the Muckleshoot Seafood 
Products facility. 

Note: If multiple rounds of data were available for a single location, only the data collected during the most recent 
event were presented in order to represent the most current conditions possible. 

a Chemicals with at least one detected exceedance of an SQS in surface sediment within the Slip 3 to Seattle 
Boiler Works SCA. 

b Benzyl alcohol was either not analyzed or was not detected, or the data for this chemical were not reported in 
the source documents in a format that would allow them to be summarized in this table.  

c  Significant figures are reported as available in source documentation; when converting units (e.g., from µg/kg 
to mg/kg), the number of significant figures was kept consistent with the number in the reported value. 

d  n is the ratio of the number of detects to the total number of samples analyzed. Concentration ranges and 
median values were calculated using only detected data. For this reason, some estimated ranges and median 
values may be higher than actual concentrations. 

e 

dw – dry weight 
The source document did not specify if the chemical concentrations were dry weight.  

MP&E – Marine Power and Equipment  
RM – river mile 
 

SCA – source control area  
SQS – sediment quality standard 

Limited investigation work has been completed within the Slip 3 to Seattle Boiler 
Works SCA; however, source identification and control efforts are ongoing. Additional 
information on the Slip 3 to Seattle Boiler Works SCA is provided on Ecology’s 
website.  
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I.4.3 SEATTLE BOILER WORKS TO SLIP 4 SOURCE CONTROL AREA (RM 2.2 E TO 
RM 2.9 E) 

The Seattle Boiler Works to Slip 4 SCA is one of 23 areas identified by Ecology along 
the LDW for source control evaluation. As part of ongoing source control efforts for 
this SCA, a data gaps report was completed in May 2008 (SAIC 2008a). A draft SCAP 
is scheduled for release in December 2008. In addition to the data gaps report, the seep 
survey conducted for the RI (Windward 2004) was also reviewed. These documents 
are referred to collectively as the “source documents” throughout this section and on 
the associated maps.  

Surface sediment samples collected from this SCA had CSL exceedances of total PCBs 
and mercury and SQS exceedances of total PCBs, mercury, and fluoranthene. These 
exceedances are based on the RI baseline surface sediment dataset and the 2007 SCA 
boundary, as discussed in the introduction to this appendix. Ecology has identified 
COCs for this SCA based on different criteria (Table I-3); therefore, the chemicals 
identified for summary in this appendix are different than the COCs identified by 
Ecology. Map I-12 provides a summary of the RI baseline surface sediment data for 
this SCA. This SCA does not include Slip 4, which is discussed in Section I.4.4.18

Commercial and industrial operations in the vicinity of the Seattle Boiler Works to 
Slip 4 SCA include warehousing (current), storage (current), shipping (current), 
fabrication of metal products (current); sale of recyclable metal (current); trucking 
(historical and current); processing of construction, demolition, and land-clearing 
debris (current); pipe-dipping (historical), pole dipping (historical), food supply 
(historical); wooden igloo manufacturing (historical); steel construction (historical); 
transportation of hazardous waste (historical); marine construction (historical); trailer 
manufacturing (historical); and metal salvage (historical). Facilities in the vicinity also 
included a pumping station (current), lumber mill (historical), shipyard (historical), 
gas station (historical), seafood company (historical), a dump truck company 
(historical), machine shops (historical), and a pipe company (historical). 

 

Adjacent facilities in the SCA that were identified in the data gaps report included 
Crowley Marine Services, the Bunge Foods/Guimont Parcel (Dawn Food Products),19

                                                           
18 Information for Crowley Marine Services is included in this section as well as in Section I.4.4 (Slip 4 
SCA). Presentation of the information was divided according to the location of the sample. Information 
on the direction of groundwater flow was not sufficient to determine which SCA receives groundwater 
discharge represented by monitoring wells on the Crowley property. Therefore, all groundwater data 
are discussed in Section I.4.4 (Slip 4 SCA) to keep the data together. One source-tracing sample was 
collected from a catch basin on the Crowley property. Data for this catch basin sample are included in 
the Slip 4 SCA because that drainage likely discharges to the Slip 4 SCA based on the location of the 
catch basin. 

 

19 The Guimont Parcel (Dawn Food Products) is also included in the Slip 3 to Seattle Boiler Works SCA; 
in the source documents for that SCA, the facility is referred to as Bunge Foods. 
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Puget Sound Truck Lines, Seattle Boiler Works, Seattle City Light Pumping Station, 
and Seattle Iron & Metals Corporation (Map I-13).  

Facility-specific information for adjacent properties is summarized in Table I-19. In 
addition to the adjacent properties, the data gaps report also identified the following 
upland properties: Great Western International (Fox Avenue Building and Fox 
Avenue Building No. 2),20 El Gallo D’Oro/James Dore, Markey Machinery Company, 
Nelson Trucking, Nitze-Stagen/Frye parcels, former Sternoff parcel, Trim Systems, 
Whitehead Company, Inc./former Tyee Industries, and Whitehead Company, 
Inc./former Perkins lot. With the exception of the former Sternoff parcel,21

 

 these 
upland properties are not included in this summary (Table I-2) because source-tracing 
data were not available in the source documents (see the introduction for more 
information on facility selection criteria). Groundwater information for the Great 
Western International facility (Fox Avenue Buildings) is summarized in Section 9.4.6 
of the main body of the RI. The data gaps report and SCAP should be reviewed for 
additional information on all facilities associated with this SCA. 

                                                           
20 Ecology has completed negotiations for the Agreed Order for the Fox Avenue site under MTCA. 
21 Stormwater from the former Sternoff parcel drains to the combined sewer system,  not to the Seattle 

Boiler Works to Slip 4 SCA (SAIC 2008a). 
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Table I-19. Summary of facility information for the Seattle Boiler Works to Slip 4 SCA 

FACILITYa 
CURRENT 

OWNERSHIP 
CURRENT  

OPERATIONS 
HISTORICAL  
OPERATIONS 

ENVIRONMENTAL  
INVESTIGATIONS REMEDIAL ACTIVITIES 

SOURCE CONTROL 
ACTIVITIES/ 

INVESTIGATIONS 

Crowley 
Marine 
Services  

Crowley 
Marine 
Services  

container storage, 
shipping, and barge 
berthing (tenant is 
Alaska Logistics)  

manufacturing 
facilities, pipe-
dipping, lumber mill, 
and pole-dipping  

Several environmental 
investigations and site 
inspections have been 
conducted. They were related 
to tank leaks, site 
characterization and hazard 
assessment, and 
characterization in preparation 
for Slip 4 sediment removal 
action. There are plans for an 
RI/FS to be conducted on the 
property (Sutton 2008a). 

Several USTs have been 
removed. An RI/FS will be 
conducted at the property 
under a MTCA order. The 
Agreed Order is being 
negotiated between 
Ecology and the identified 
PLPs (Sutton 2008b). After 
completion of the order, a 
work plan for the RI/FS will 
be developed. 

Source-tracing 
investigations and 
business inspections have 
been conducted; however, 
site operations have 
changed since these 
investigations were 
conducted. Additional 
source control activities 
and investigations will be 
conducted at the facility as 
part of the RI/FS, as 
necessary (Sutton 2008b). 

Guimont 
Parcel/ Bunge 
Foods (Dawn 
Food 
Products)b

William P. 
Guimont 

  

distribution 
warehouse 

food supplier, 
manufacturer of 
wooden igloos, 
shipyard, gasoline 
station 

No environmental 
investigations were reported. 

No remedial activities were 
reported. 

No source control activities 
or investigations were 
reported. 

Puget Sound 
Truck Lines 

R&A 
Properties; 
Puget Sound 
Truck Lines 

truckload carrier of 
general freight 
commodities and bulk 
wood residuals 

pipe company No environmental 
investigations were reported. 

Soil cleanup activities 
related to a LUST were 
conducted in 1995.  

SPU inspected the facility 
in 2007 (Schmoyer 2008e). 

Seattle Boiler 
Works 

Frederick J. 
Hopkins 
Family Trust 

fabrication of metal 
products (e.g., 
storage tanks, 
pressure vessels, 
boilers, heat 
exchangers, 
columns, stacks, and 
tank heaters) 

steel construction No environmental 
investigations were reported. 

No remedial activities were 
reported. 

A stormwater compliance 
inspection was conducted 
by Ecology in 2007.  

Seattle City 
Light 

Seattle City 
Light pumping station not reported No environmental 

investigations were reported. 
No remedial activities were 
reported. 

No source control activities 
or investigations were 
reported.  
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FACILITYa 
CURRENT 

OWNERSHIP 
CURRENT  

OPERATIONS 
HISTORICAL  
OPERATIONS 

ENVIRONMENTAL  
INVESTIGATIONS REMEDIAL ACTIVITIES 

SOURCE CONTROL 
ACTIVITIES/ 

INVESTIGATIONS 

Seattle Iron & 
Metals 
Corporation 

Shalmar 
Group 

recyclable metal 
wholesaler 

seafood company, 
transportation of 
hazardous waste, 
marine construction, 
machine shops, pipe 
company, trucking 
company 

Soil investigations have been 
conducted. 

An independent remedial 
action (i.e., capping) was 
conducted prior to 1998 in 
response to soil and 
groundwater 
contamination. A restrictive 
covenant was placed on 
the property, and an NFA 
was issued. 

Stormwater compliance 
inspections were 
conducted by Ecology. 
Ecology recently issued an 
order to improve an onsite 
stormwater treatment 
facility (Schmoyer 2008e). 

Sternoff parcel 
(former) Ellis Garage 

processing of 
construction, 
demolition, and land-
clearing debris  

manufacturing of 
trailers for logging 
trucks, metal salvage 
yard, dump truck 
hauling 

Groundwater and soil sampling 
was conducted in 1986. In 
1986, Ecology performed 
inspections related to concerns 
over a potential cement batch 
plant and a water treatment 
system on the property. 
Another soil and groundwater 
investigation and an FS were 
also completed after 1986. 
Storm drains and floor drains 
were sampled during the FS. 
Groundwater and soil were 
sampled again in 1999. SPU 
conducted a dye test on the 
property in 2006.  

A trash pile and underlying 
soils were removed in 
1999. 

Storm drain sediments 
were cleaned out in 1987. 
Catch basins have been 
cleaned in 2006. 

Source: SAIC (2008a) 
a Facilities listed are those identified as adjacent properties in the data gaps report (SAIC 2008a). The former Sternoff parcel (identified as an upland property in the 

source documents) is also included because source-tracing data were included in the source documents; however, most of the runoff from the parcel discharges to the 
combined sewer system, not to the Seattle Boiler Works to Slip 4 SCA (SAIC 2008a). A portion of the driveway entrance drains to the street; however, most of this 
runoff ponds in the right-of-way and does not reach the waterway because there is no formal drainage system in this area (Schmoyer 2009). 

b

FS – feasibility study  

 The Guimont Parcel (Dawn Food Products) is also included in the Slip 3 to Seattle Boiler Works SCA; in the source documents for that SCA, the facility is referred to as 
Bunge Foods. 

LUST – leaking underground storage tank 
MTCA – Model Toxics Control Act 

NFA – no further action  
PLP – potentially liable party 
RI – remedial investigation 

SCA – source control area  
SPU – Seattle Public Utilities 
UST – underground storage tank 
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Sixteen outfalls currently drain to the Seattle Boiler Works to Slip 4 SCA: two public 
outfalls and fourteen private storm drains. Both public storm drains (Nos. 2026 and 
2035) are owned and operated by the City of Seattle. Six of the private storm drains are 
listed under Frederick Hopkins (see Appendix H). Five of the other private storm 
drains are permitted to Puget Sound Truck Lines (four are associated with R&A 
Properties; one is associated with S Othello Street). Two additional private storm 
drains are listed under Crowley Marine Services. The remaining private storm drain is 
likely permitted under Seattle Iron & Metal Works.  

Three additional private outfalls on the Crowley Marine Services property, near the 
southern tip of the Seattle Boiler Works to Slip 4 SCA, discharge to Slip 4 and are 
discussed in Section I.4.4 (Slip 4 SCA). Another outfall (No. 2041) located on the Seattle 
City Light parcel was originally identified as the old cooling water intake for the 
Georgetown Steam Plant (GTSP) (SAIC 2008a) and listed as “not an outfall” (SAIC 
2008a; Herrera 2004). More recent investigations have determined that it is a pipe of 
unknown origin (Schmoyer 2009). Information on the outfalls within the Seattle Boiler 
Works to Slip 4 SCA is summarized in Table I-20 and the locations of these outfalls are 
provided on Map I-12; see Appendix H for additional outfall information.  
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Table I-20. Summary of specific information for outfalls in the Seattle Boiler Works to Slip 4 SCA  

OUTFALL 
CURRENT 

OWNERSHIP 
CURRENT  

OPERATIONS 
HISTORICAL  
OPERATIONS 

ENVIRONMENTAL AND SOURCE-
TRACING INVESTIGATIONS 

REMEDIAL AND SOURCE  
CONTROL ACTIVITIES 

Outfalls Identified as Major Outfalls by Ecology  a    

Public SD outfall at 
S Myrtle Street (No. 2026)  SPU 

Outfall collects runoff 
from S Myrtle Street and 
properties located on the 
south side of S Myrtle 
Street (Schmoyer 
2008e).  

No historical 
operations were 
reported. 

No environmental or source-
tracing investigations were 
reported. 

SPU collected samples for 
source-tracing in 2009 (Schmoyer 
2008e). 

Public SD outfall at 
S Garden Street 
(No. 2035) 

SPU 

Outfall receives effluent 
from the Seattle Iron and 
Metals onsite 
stormwater treatment 
system and collects 
runoff from S Garden 
Street and other parcels 
located along S Garden 
Street up to 8th Avenue 
S (Schmoyer 2008e).  

No historical 
operations were 
reported. 

No environmental or source-
tracing investigations were 
reported. 

SPU collected samples for 
source-tracing in 2009 (Schmoyer 
2008e). 

Other Outfalls      

Crowley Marine permitted 
private SD outfalls (Nos. 
2042 and 5006) 

Crowley 
Marine 

No current operations 
were reported. 

No historical 
operations were 
reported. 

SPU collected one sediment 
sample from an onsite catch 
basin in 2004. 

Stormwater and in-line solids 
sampling will be conducted as 
part of the RI/FS. Cleanout of 
onsite catch basins and SD lines 
will also be conducted as part of 
the RI/FS if necessary. 

Frederick Hopkins private 
SD outfalls (Nos. 2027 to 
2030, 2032, and 2033) 

Frederick 
Hopkins 

No current operations 
were reported. 

No historical 
operations were 
reported. 

No environmental or source-
tracing investigations were 
reported. 

No remedial or source control 
activities were reported. 

R&A Properties permitted 
private SD outfalls (Nos. 
2036,b

R&A 
Properties  to 2040) 

No current operations 
were reported. 

No historical 
operations were 
reported. 

No environmental or source-
tracing investigations were 
reported. 

No remedial or source control 
activities were reported. 

Shalmar Group permitted 
private SD outfall (No. 
2034) 

Shalmar 
Group 

No current operations 
were reported. 

No historical 
operations were 
reported. 

No environmental or source-
tracing investigations were 
reported. 

No remedial or source control 
activities were reported. 

Source: SAIC (2008a) 
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a No major outfalls were identified as individual source control entities in the source documents, but the S Myrtle Street and S Garden Street outfalls were 
identified as major outfalls by Ecology because they are publicly owned outfalls.  

b 

FS – feasibility study 

The outfall survey completed by Herrera (2004) referred to this outfall as S Othello Street but with unknown ownership. The data gaps report (SAIC 2008a) 
identifies this outfall as belonging to Puget Sound Truck Lines, which leases the northern parcel from R&A Properties. Maps I-12 and I-13 label outfall 2036 as 
S Othello Street, as identified in the 2003 outfall survey (Herrera 2004) because this is the outfall information source used throughout the RI. The treatment of 
discrepancies between outfall configurations shown on the RI maps and the maps provided in source documents is discussed in the introduction to this 
appendix.  

RI – remedial investigation  
SAIC – Science Applications International Corporation 

SCA – source control area  
SD – storm drain 
SPU – Seattle Public Utilities 
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Several environmental investigations have been completed within the Seattle Boiler 
Works to Slip 4 SCA and the associated adjacent properties. These investigations have 
detected chemicals at concentrations above the SQS in surface sediment. Many of these 
chemicals have also been detected in various upland media, including soil, 
groundwater, seep, and source-tracing samples (Table I-21). The availability of data 
(by media type) is also presented in the table on Map I-13 for each of the facilities 
associated with this SCA. In both Table I-21 and the table on Map I-13, an X indicates 
that the source documents reported data or indicated that data exist; therefore, an X 
does not necessarily mean that the actual data were presented in the source document. 
Data are only summarized in media-specific and source-tracing tables if the data were 
reported in the source documents and if they met the criteria for data summation 
discussed in the introduction to this appendix (e.g., soil data were collected along the 
SCA shoreline; groundwater data were collected from shoreline facilities). The 
identification of a chemical in these media at facilities or within the drainage systems 
of the Seattle Boiler Works to Slip 4 SCA does not necessarily indicate that these 
potential sources contributed to sediment contamination in the past or will result in 
sediment contamination in the future.  

Table I-21. Chemicals identified in various media in the Seattle Boiler Works to 
Slip 4 SCA 

CHEMICALa SOIL 
GROUND-

WATER SEEP 
PORE- 

WATERb 
STORM- 
WATERc 

SOURCE-
TRACING 
SAMPLES SOURCES 

Mercury X X X   X SAIC (2008a);  
Windward (2004) 

Fluoranthene X X     SAIC (2008a) 

Total PCBs X X    X SAIC (2008a) 

Note: An X indicates that the source documents reported that data are available for the identified media. The 
absence of an X in any cell does not necessarily mean that the chemical is absent in the upland media or in 
source-tracing samples; in some cases, the chemical may not have been analyzed for or, if analyzed, could 
have been present but at concentrations below the RL.  

a
 Chemicals with at least one detected exceedance of an SQS in sediment within the Seattle Boiler Works to 

Slip 4 SCA. The chemical list is based on SMS exceedances in the RI baseline surface sediment dataset within 
the 2007 SCA boundary. Therefore, this list may differ from the list of exceedances in source documents. 

b Porewater data were collected from this SCA as part of the LDW RI; however, these samples were analyzed 
only for VOCs.  

c

PCB – polychlorinated biphenyl 
 No stormwater data were reported in source documents for any chemical. 

RI – remedial investigation 
RL – reporting limit 
SAIC – Science Applications International 

Corporation  
 

SCA – source control area 
SMS – Washington State Sediment Management 

Standards 
SQS – sediment quality standard 
VOC – volatile organic compound 
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Seep data collected as part of the LDW RI (Windward 2004) are presented in 
Table I-22. Map I-12 shows the locations of seeps sampled in this SCA. Porewater data 
collected as part of the LDW RI are presented in Table I-23; these samples were 
analyzed only for VOCs (Windward 2006a). Soil and groundwater data are not 
presented in this section because no bank soil were available for this SCA, the 
groundwater samples were not collected from shoreline facilities, or actual data for 
either media were not provided in the source documents. No stormwater data were 
reported in the source documents. 
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Table I-22. Summary of chemical concentrations detected in seep samples collected from the Seattle Boiler 
Works to Slip 4 SCA 

FACILITY CHEMICAL
YEAR 

COLLECTED a, b 

CONCENTRATION 
INFORMATION  

(µg/L) LOCATION c, d SOURCES ADDITIONAL INFORMATION 

Crowley Marine 
Services mercury  2004 

0.00074 
(dissolved) 
n = 1/1 

near northern edge of 
parcel boundary 

Windward 
(2004) 

Samples were collected as 
part of the LDW RI. 

Crowley Marine 
Services mercury  2004 0.00518 (total) 

n = 1/1 
near northern edge of 
parcel boundary 

Windward 
(2004) 

Samples were collected as 
part of the LDW RI. 

a Chemicals with at least one detected exceedance of an SQS in surface sediment within the Seattle Boiler Works to Slip 4 SCA. 
b Fluoranthene and total PCBs were not detected in the seep sample. 
c Significant figures are reported as available in source documentation; when converting units (i.e., from mg/L to μg/L), the number of significant figures was 

kept consistent with the number in the reported value.  
d

LDW – Lower Duwamish Waterway 
 n is the ratio of the number of detects to the total number of samples analyzed.  

PCB – polychlorinated biphenyl  
RI – remedial investigation 

SCA – source control area 
SQS – sediment quality standard 
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Table I-23. Summary of chemical concentrations detected in porewater samples collected from the Seattle 
Boiler Works to Slip 4 SCA  

FACILITYa CHEMICALb, c 
YEAR 

COLLECTED 

CONCENTRATION 
INFORMATION  

(µg/L)d, e LOCATION SOURCES ADDITIONAL INFORMATION 

GWI 1,1-dichloroethene 2005 0.3 - 4.9  
n = 3/10 Myrtle Street embayment (Windward 2006a) 

Two of the 10 samples from 
GWI were field replicates 
collected at PE-08. 

GWI 1,2-dichlorobenzene 2005 0.5 – 1.2  
n = 3/10 Myrtle Street embayment (Windward 2006a) 

Two of the 10 samples from 
GWI were field replicates 
collected at PE-08. 

GWI 1,2-dichloroethane 2005 7.4 - 15  
n = 2/10 Myrtle Street embayment (Windward 2006a) 

Two of the 10 samples from 
GWI were field replicates 
collected at PE-08. 

GWI 1,2-dichloropropane 2005 1.7 - 2.5  
n = 2/10 Myrtle Street embayment (Windward 2006a) 

Two of the 10 samples from 
GWI were field replicates 
collected at PE-08. 

GWI 1,4-dichlorobenzene 2005 0.3 - 0.3  
n = 2/10 Myrtle Street embayment (Windward 2006a) 

Two of the 10 samples from 
GWI were field replicates 
collected at PE-08. 

GWI benzene 2005 9.4 
n = 1/10 Myrtle Street embayment (Windward 2006a) 

Two of the 10 samples from 
GWI were field replicates 
collected at PE-08. 

GWI cis-1,2-dichloroethene 2005 0.5 - 2,900 
n = 10/10 Myrtle Street embayment (Windward 2006a) 

Two of the 10 samples from 
GWI were field replicates 
collected at PE-08. 

GWI tetrachloroethene 2005 0.4 - 1.1  
n = 2/10 Myrtle Street embayment (Windward 2006a) 

Two of the 10 samples from 
GWI were field replicates 
collected at PE-08. 

GWI toluene 2005 0.3 - 3.5  
n = 5/10 Myrtle Street embayment (Windward 2006a) 

Two of the 10 samples from 
GWI were field replicates 
collected at PE-08. 

GWI trans-1,2-dichloroethene 2005 0.3 - 21 
n = 7/10 Myrtle Street embayment (Windward 2006a) 

Two of the 10 samples from 
GWI were field replicates 
collected at PE-08. 
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FACILITYa CHEMICALb, c 
YEAR 

COLLECTED 

CONCENTRATION 
INFORMATION  

(µg/L)d, e LOCATION SOURCES ADDITIONAL INFORMATION 

GWI trichloroethene 2005 0.4 - 2.5  
n = 4/10 Myrtle Street embayment (Windward 2006a) 

Two of the 10 samples from 
GWI were field replicates 
collected at PE-08. 

GWI vinyl chloride 2005 0.4 - 2,500  
n = 10/10 Myrtle Street embayment (Windward 2006a) 

Two of the 10 samples from 
GWI were field replicates 
collected at PE-08. 

a Porewater data were collected as part of the RI for the GWI facility. The GWI facility is not discussed in this section because it is not adjacent to the SCA, and 
no source-tracing data were available. Porewater data for the GWI facility were included in this section at EPA’s request and because the samples were 
collected within the SCA.  

b VOC data were summarized, as available, at EPA’s request, and not because of SQS exceedances in surface sediment in the SCA. 
c Mercury, fluoranthene and total PCBs were not analyzed in the porewater samples. 
d Significant figures are reported as available in source documentation; when converting units (i.e., from mg/L to μg/L), the number of significant figures was 

kept consistent with the number in the reported value.  
e

EPA – US Environmental Protection Agency 

 n is the ratio of the number of detects to the total number of samples analyzed. Concentration ranges and median values were calculated using only detected 
data. For this reason, some estimated ranges and median values may be higher than actual concentrations. 

GWI – Great Western International 
RI – remedial investigation 
SCA – source control area 
SQS – sediment quality standard 
VOC – volatile organic compound 



 

Lower Duwamish Waterway Group
 

Port  of Seattle  /  Ci ty  of Seattle  /  King County /  The Boeing Company  
FINAL 

LDW RI: Appendix I 
July 9, 2010 

Page 73 
 
 

Source-tracing data were reported for one of the facilities within the Seattle Boiler 
Works to Slip 4 SCA (SAIC 2008a); these data are summarized in Table I-24 and the 
associated storm drain system is shown on Map I-14. The drainage basin that 
discharges to the Seattle Boiler Works to Slip 4 SCA has not been fully delineated. 
Additional details about source-tracing sampling programs conducted in the larger 
LDW drainage basin are presented in Section 9.4.4.7 of the main body of the RI. 

Table I-24. Summary of chemical concentrations detected in source-tracing 
samples collected from the Seattle Boiler Works to Slip 4 SCA 

SAMPLE 
SOURCE 

YEAR 
COLLECTED 

CONCENTRATION INFORMATIONa, b, c, d 

SOURCEe 
ADDITIONAL 

INFORMATION 
MERCURY  

(mg/kg dw) 
TOTAL PCBS 
(µg/kg dw) 

Storm Drain Solids Samples   

Former 
Sternoff 
Property  

1990 
0.9 – 4.35  
median = 2.2 
n = 7/7 

2,200 – 163,000  
median = 18,800  
n = 7/7 

SEACOR 
(1990), as cited 
in SAIC (2008a) 

SPU conducted 
additional source 
tracing in 2008-2009 
under grant with 
Ecology. 

Floor Drain Solids Samples    

Former 
Sternoff 
Property 

1990 4.41 
n = 1/1 

31,000  
n = 1/1 

SEACOR 
(1990), as cited 
in SAIC (2008a) 

The floor drain sample 
was a composite of 
four samples. 

a Chemicals with at least one detected exceedance of an SQS in surface sediment within the Slip 4 to Seattle 
Boiler Works SCA. 

b Fluoranthene was either not analyzed or was not detected, or the data for this chemical were not reported in the 
source documents in a format that would allow them to be summarized in this table. 

c Significant figures are reported as available in source documentation; when converting units (i.e., from mg/kg to 
μg/kg), the number of significant figures was kept consistent with the number in the reported value.  

d n is the ratio of the number of detects to the total number of samples analyzed. Concentration ranges and 
median values were calculated using only detected data. For this reason, some estimated ranges and median 
values may be higher than actual concentrations. 

e

dw – dry weight 
 Primary source materials (i.e., any documents listed as “as cited in”) were not reviewed to compile this table. 

PCB – polychlorinated biphenyl 
SAIC – Science Applications International Corporation 

SCA – source control area 
SQS – sediment quality standard 
 

Source control investigations have been conducted at some of the adjacent facilities 
(Table I-19) and investigations are expected to continue. Source control activities in the 
LDW are ongoing. Additional information on the Seattle Boiler Works to Slip 4 SCA is 
provided on Ecology’s website. 

I.4.4 SLIP 4 SOURCE CONTROL AREA (RM 2.8 E TO RM 2.9 E, EAA 3) 
The Slip 4 SCA was one of the seven candidate EAAs recommended to EPA and 
Ecology (Windward 2003c) and is a candidate for a non-time-critical removal action 
(NTCRA). Several documents have been prepared by Ecology, the SCWG, the City of 
Seattle, and King County in preparation of the NTCRA and to assess source control in 
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the Slip 4 drainage basin. These documents include two data gaps reports22

CSL exceedances in the surface sediment in this SCA have included total PCBs, BEHP, 
mercury, and four individual PAHs (Map I-15). SQS exceedances have included total 
PCBs, BEHP, BBP, mercury, total HPAHs, and nine individual PAHs. These 
exceedances are based on the RI baseline surface sediment dataset and the 2007 SCA 
boundary, as discussed in the introduction to this appendix. COCs were identified for 
this SCA based on a different dataset in the 2004 data gaps report (SEA 2004) (Table I-3). 
Based on available data, total PCB concentrations in Slip 4 surface sediment have 
consistently been highest at the head of the slip but have generally decreased with time 
(see Section 4.2.3.1 of the main body of the RI). 

 (SAIC 
2007e; SEA 2004), a draft engineering evaluation/cost analysis (EE/CA) (Integral 
2006b), a 100% design analysis report (Integral 2007), a SCAP (Ecology 2006), a property 
review for Crowley Marine Services and First South Properties (SAIC 2006b), a 
technical memorandum on the status of Slip 4 source control (SAIC 2007a), and source 
control status update reports for the LDW that include information for the Slip 4 SCA 
(Ecology 2007f; Ecology and SAIC 2008). A preliminary engineering report (RoseWater 
2006) and SEPA checklist prepared in preparation for the GTSP flume remediation and 
replacement project were reviewed for general information about the project. All 
documents above provided the information summarized in this section for the Slip 4 
SCA. In addition, source-tracing data provided by the City of Seattle (Schmoyer 2008d), 
bank soil data collected by Ecology (Parametrix 2005), and seep data collected as part of 
the RI (Windward 2004) are also summarized in this section. These references will be 
referred to collectively as the “source documents” throughout this section and on the 
maps. 

Commercial and industrial operations in the vicinity of the Slip 4 SCA include airplane 
manufacturing (historical manufacturing and current airplane finishing/testing), 
airport operations (historical and current), steam power generation (historical), 
container storage and shipping (historical and current), manufacturing of various metal 
products (historical), pole-dipping and pipe-dipping (historical), lumber milling and 
processing (historical), and lime and asphalt production (historical).  

Adjacent and upland facilities associated with this SCA were identified in the SCAP 
(Ecology 2006). The adjacent properties included Boeing Plant 2, Crowley Marine 
Services, and First South Properties23

                                                           
22 Ecology is developing a supplemental data gaps report for North Boeing Field and the GTSP (Good 

2009). 

 (Table I-25 and Map I-16). The upland properties 
identified in the SCAP included the GTSP, King County International Airport (KCIA), 
and North Boeing Field (NBF) (Table I-21 and Map I-17). 

23 Information for Crowley Marine Services is also included in Section I.4.3 as this facility is also part of the 
Seattle Boiler Works to Slip 4 SCA. Presentation of the information (outfalls, concentrations in media) 
was divided based on the location of the sample, as available.  
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Table I-25. Summary of facility information for the Slip 4 SCA  

FACILITYa 
CURRENT 

OWNERSHIP 
CURRENT  

OPERATIONS 
HISTORICAL  
OPERATIONS ENVIRONMENTAL INVESTIGATIONS REMEDIAL ACTIVITIES 

SOURCE CONTROL 
ACTIVITIES/INVESTIGATIONS 

Boeing 
Plant 2 
(northern 
portion of 
facility)

The Boeing 
Company  

b  

vehicle 
maintenance, 
operations/ 
support of 
aerospace 
research, and 
development 
activities  

manufacturing of 
aluminum alloy, steel 
alloy, and titanium alloy 
parts and electronics for 
airplanes  

Soil and groundwater 
environmental investigations 
were conducted on the 
northwestern portion of Boeing 
Plant 2 in the 1990s.  

Remedial activities were 
conducted during site 
redevelopment when 
Building 2-01 was 
demolished and Building 2-
122 was constructed in the 
early 1990s. 

Ecology inspected Building 2-
122 in 2007.  

Crowley 
Marine 
Services  

Crowley Marine 
Services  

container 
storage, shipping, 
and barge 
berthing (tenants 
are Alaska 
Logistics and 
UPRR)  

manufacturing facilities, 
pipe-dipping, lumber mill, 
and pole-dipping 

Several environmental 
investigations and site 
inspections have been 
conducted. They were related to 
tank leaks, site characterization 
and hazard assessment, and 
characterization in preparation 
for Slip 4 sediment removal 
action. An SHA was conducted 
by Ecology in 2008. There are 
plans for an RI/FS to be 
conducted on the property 
(Sutton 2008a). Both new and 
historical data (e.g., groundwater 
data) and other information will 
be gathered and reviewed as 
part of the RI/FS. 

Several USTs have been 
removed. An RI/FS will be 
conducted at the property 
under a MTCA order. The 
Agreed Order is being 
negotiated between 
Ecology and the identified 
PLPs (Sutton 2008b). After 
completion of the order, a 
work plan for the RI/FS will 
be developed. 

Source-tracing investigations 
and business inspections 
have been conducted; 
however, site operations have 
changed since these 
investigations were 
conducted. Additional source 
control activities and 
investigations will be 
conducted at the facility as 
part of the RI/FS, as 
necessary (Sutton 2008b). 

First South 
Properties  

First South 
Properties  

storage of 
portable toilets, 
dumpsters, 
storage tanks, 
and containers 
(tenant is 
Emerald 
Services)  

machinery and storage 
company, lime plant, 
asphalt plant, lumber 
industries, compost 
company, and marine 
leasing  

Several environmental 
investigations related to tank 
leaks, site characterization, and 
remediation of historical soil and 
groundwater contamination have 
been conducted. Other 
investigations included 
characterization in preparation 
for Slip 4 sediment removal 
action.  

Cleanup was conducted in 
the 1980s and 1990s in 
response to historical soil 
and groundwater 
contamination (petroleum 
and metals) associated with 
tank leaks. Soil removal 
was conducted as part of 
drainage system 
redevelopment.  

Source-tracing investigations 
and business inspections 
have been conducted.  
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FACILITYa 
CURRENT 

OWNERSHIP 
CURRENT  

OPERATIONS 
HISTORICAL  
OPERATIONS ENVIRONMENTAL INVESTIGATIONS REMEDIAL ACTIVITIES 

SOURCE CONTROL 
ACTIVITIES/INVESTIGATIONS 

GTSP  City of Seattle 
museum and 
equipment 
storage  

power plant, machine 
shop, substation, and 
fire-fighting training  

Several investigations involving 
soil and groundwater sampling 
related to tank leaks and site 
characterization, including 
investigation of a low-lying 
drainage area, have been 
conducted. The site will be 
further assessed under a MTCA 
Agreed Order as part of the 
RI/FS for the NBF/GTSP site.c 

PCB-contaminated soil 
from the low-lying drainage 
area was removed, and an 
interim remedial action was 
conducted to remove 
additional soil and to control 
erosion.  A 

draft supplemental data gaps 
report has been prepared and is 
under review (Goldberg 2009). 

Source-tracing investigations 
have been conducted. 
Ecology is planning additional 
sampling at the facility, 
including stormwater sampling 
(Good 2009; Goldberg 2009). 

KCIA 
(north 
drainage 
basin)  

King County  
commercial and 
recreational 
airport  

commercial and 
recreational airport, 
military operations, and 
fire-fighting training; 
electronics 
manufacturing and 
equipment cleaning at 
the Electronics 
Manufacturing Facility

Several investigations related to 
spill response, tank leaks, soil 
removals, and joint sealant 
material sampling have been 
completed. The site will be 
further assessed under MTCA 
as part of the RI/FS for the 
NBF/GTSP site.d 

Soil and sediment removals 
associated with tank leaks, 
spills, and storm drain 
system cleanouts have 
been conducted. 

c 

Several source-tracing 
investigations and business 
inspections have been 
conducted. Flight lines and 
taxiways are swept on a 
frequent basis per Federal 
Aviation Administration 
requirements.  

NBFe

King County owns 
the majority of the 
north drainage 
basin of KCIA but 
currently leases 117 
ac to The Boeing 
Company; the City 
of Seattle and The 
Boeing Company 
also own some 
parcels 

  

aircraft research 
and 
development, 
finishing and 
testing, and 
fueling/ defueling 
(tenant is Boeing)  

aircraft research and 
development; painting, 
flight testing, aircraft 
delivery, fueling, and 
defueling; Army and 
National Guard air 
operations  

Several environmental 
investigations have been 
conducted since the 1980s in an 
effort to identify the source of 
PCB contamination on the 
northern portion of the property. 
Recent investigations have been 
conducted to characterize joint 
caulk material on NBF and to 
characterize soil along the 
NBF/GTSP property line. The 
site is being further assessed 
under a MTCA Agreed Order as 
part of the RI/FS for the 
NBF/GTSP site.c 

Cleanup activities related to 
UST, oil/water separator, 
and contaminated soil 
removal have been 
conducted. Cleanup has 
also been conducted in 
response to spills and 
related to remediation of 
LNAPL from groundwater, 
and flight line area concrete 
joint sealant material 
removal.  A draft 

supplemental data gaps report 
has been prepared and is under 
review (Goldberg 2009). 

Several source-tracing 
investigations have been 
conducted since the 1980s in 
an effort to identify the source 
of PCB contamination in the 
northern SD line. Source-
tracing samples have also 
been collected on other 
portions of NBF. Portions of 
the SD system have been 
cleaned out on several 
occasions. Sections of the 
northern SD line were 
replaced or re-routed and soil 
sampling was conducted. 
Several catch basins and 
manholes were sealed or 
replaced. Source-tracing 
investigations are ongoing, 
and Ecology is planning 
additional sampling, including 
stormwater sampling, at the 
facility (Good 2009; Goldberg 
2009). 
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Sources: Ecology (2006), Ecology and SAIC (2008), Integral (2006b), SAIC (2006b, 2007a, e), SEA (2004) 
a Facilities listed are those identified as adjacent or upland properties in the data gaps report (SEA 2004) and the SCAP (Ecology 2006).  
b Information included in this table pertains only to the 17.5-ac northwestern portion of Boeing Plant 2 that drains to Slip 4. Additional information on the rest of the Boeing Plant 2 

property is discussed in the Boeing Plant 2/Jorgensen Forge SCA summary (Section I.4.5). 
c The Boeing Company, King County, the City of Seattle, and Ecology have signed an administrative order to conduct an RI/FS at the NBF/GTSP site. Ecology will conduct the 

RI/FS. 
d Information pertaining to the Electronics Manufacturing Facility is discussed in the Boeing Plant 2/Jorgensen Forge SCA section (Section I.4.5) because groundwater from the 

EMF flows toward the Boeing Plant 2/Jorgensen Forge SCA. 
e 

Ecology – Washington State Department of Ecology 

Although NBF is part of KCIA, it is considered a separate facility for the purposes of this SCA summary. The location and extent of NBF, in relation to the larger KCIA facility, is 
shown on Map I-17. 

GTSP – Georgetown Steam Plant 
KCIA – King County International Airport 
MTCA – Model Toxics Control Act 
LNAPL – light non-aqueous phase liquid  
NBF – North Boeing Field 

PLP – potentially liable party 
PCB – polychlorinated biphenyl 
RI/FS – remedial investigation/feasibility study 
SAIC – Science Applications International Corporation 
SCA – source control area 
SCAP – source control action plan 

SD – storm drain 
SEA – Striplin Environmental Associates 
SHA – site hazard assessment  
UPRR – Union Pacific Railroad 
UST – underground storage tank 
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Five major outfalls were identified in the source documents that discharge to the Slip 4 
SCA. These outfalls discharge at the head of the Slip 4 SCA, and include the I-5 SD 
(No. 2046), the GTSP flume SD (No. 2047), the NBF SD (No. 2048), the KCIA SD 
No. 3/Pump Station 44 (PS44) emergency overflow (EOF) (No. 2049), and the 
E Marginal Way S EOF (No. 043) (Table I-26 and Map I-15). In total, storm drainage 
from approximately 490 ac of land discharges to Slip 4 (Map I-17). In addition, in the 
event of an EOF discharge, drainage from a combined sewer service area of 
approximately 6,200 ac could potentially discharge to Slip 4 (King County and SPU 
2005). 

Stormwater runoff also has the potential to discharge directly to Slip 4 from adjacent 
upland facilities. Eleven other outfalls identified during the 2003 outfall survey 
(Herrera 2004) are located within the Slip 4 SCA. Four of these are private storm 
drains located on Crowley Marine Services (Nos. 5007 to 5010), five are private storm 
drains located on First South Properties24

                                                           
24 Currently, one active private storm drain outfall remains on First South Properties (SAIC 2007a).The 

five outfalls formerly located on the property were replaced by a single outfall when the property was 
redeveloped in 2006. Maps I-15 through I-17 show the five outfalls formerly present on the property as 
identified in the 2003 outfall survey (Herrera 2004) because this is the outfall information source used 
throughout the RI. The treatment of discrepancies between outfall configurations shown on the RI 
maps and the maps provided in source documents is discussed in the introduction to this appendix.  

 (Nos. 2216, 2217, 2219, 2050, and 2051), and 
two are private storm drains located on the northern portion of Boeing Plant 2 (Nos. 
2052 and 2053). Environmental investigations and remedial activities have been 
conducted in association with the outfalls in the Slip 4 SCA. Information on the 
outfalls within this SCA is summarized in Table I-26 and the locations of these outfalls 
are shown on Maps I-15 through I-17; additional outfall information is provided in 
Appendix H. 



 

Lower Duwamish Waterway Group
 

Port  of Seattle  /  Ci ty  of Seattle  /  King County /  The Boeing Company  
FINAL 

LDW RI: Appendix I 
July 9, 2010 

Page 79 
 

Table I-26. Summary of specific information for outfalls in the Slip 4 SCA  

OUTFALL 
CURRENT 

OWNERSHIP 
CURRENT  

OPERATIONS 
HISTORICAL  
OPERATIONS 

ENVIRONMENTAL AND SOURCE-
TRACING INVESTIGATIONS 

REMEDIAL AND SOURCE CONTROL 
ACTIVITIES 

Outfalls Identified in the SCAP and Data Gaps Report as Major Outfalls  a  

E Marginal Way 
EOF outfall (No. 
043) 

King County 
Outfall is an EOF for the E Marginal 
Way pump station located on E 
Marginal Way S. 

Served as an EOF for the EBI 
pump station located on 
E Marginal Way S (no recorded 
discharges have occurred since 
1968). Prior to construction of the 
EBI, this outfall functioned as an 
EOF and overflow for pump station 
No. 10 (PS10) on the old 
Henderson-E Marginal Way sewer 
system. Prior to the construction of 
PS10, the outfall was used as a 
raw sewage outfall for the E. 
Marginal Trunk (Stern 2008). 

Environmental investigations 
related to the E Marginal Way 
EOF were not reported. 

No remedial or source control 
activities were reported. 

GTSP flume 
outfall 
(No. 2047) 

City of Seattle 

Outfall discharges stormwater 
runoff from approximately 6 ac of 
surrounding land, including portions 
of the GTSP property, NBF, and 
the Aero Motel property; S Myrtle 
St and properties along S Myrtle St; 
open sections of the flume 
potentially receive overland runoff 
from adjacent properties including 
the Willow Street substation and 
the former Ellis substation. 

Discharged cooling water from the 
GTSP condenser pit, received 
discharges southwest of the GTSP 
(via either permitted or illicit 
connections) of wastewater, 
cooling water, and stormwater from 
neighboring industrial properties 
including the GTSP, a power 
substation, a motel, and facilities 
on and adjacent to NBF. 

Soil and sediment sampling has 
been conducted within the flume 
and at industrial facilities on and 
adjacent to NBF where some 
surface water runoff drains into 
the flume. Several historical 
investigations were conducted 
to identify illicit connections to 
the flume and potential sources 
of PCBs and to investigate spills 
into the flume. Site 
characterization and design 
studies for cleanup and removal 
of the flume have recently been 
completed. 

Most connections to the flume 
have been terminated. Soil and 
sediment in the flume have been 
cleaned out several times. The 
City of Seattle is working to 
remove contaminated soil and 
sediment from the flume, 
decommission wooden portions 
of the flume, remove 
contaminated soil from Willow 
Street and Ellis substations, and 
replace the flume with a new 
underground SD system. 
Construction began in May 2009 
and is scheduled for completion 
by December 2009 (Goldberg 
2009).  

I-5 SD outfall 
(No. 2046) WSDOT 

Outfall discharges stormwater from 
approximately 153 ac including 
44 ac of residential land east of I-5, 
1.5 mi of I-5, approximately 44 ac 
of industrial property west of I-5 
and adjacent to Airport Way S, and 
1 to 2 ac of the northern end of 
KCIA. 

The outfall was constructed in 
1965 in association with the 
construction of I-5. The outfall was 
formerly referred to as the S Albro 
St SD (Schmoyer 2008b).  

Source-tracing investigations 
have been conducted by the 
City of Seattle within the 
drainage basin; however, none 
of the sampling locations were 
within the I-5 corridor. 

The City will conduct routine 
catch basin cleaning as required 
under its NPDES permit. 
Additional catch basin and SD 
line cleaning will be conducted as 
necessary. 
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OUTFALL 
CURRENT 

OWNERSHIP 
CURRENT  

OPERATIONS 
HISTORICAL  
OPERATIONS 

ENVIRONMENTAL AND SOURCE-
TRACING INVESTIGATIONS 

REMEDIAL AND SOURCE CONTROL 
ACTIVITIES 

KCIA SD 
No. 3/PS44 EOF 
outfall 
(No. 2049) 

City of Seattle 
and King 
County

The system’s drain line discharges 
through a pump station to Slip 4. 
Outfall discharges stormwater from 
approximately 290 ac of the 
northern end of KCIA and NBF and 
also functions as an EOF for City of 
Seattle PS44, which is on the 
sanitary sewer. The EOF functions 
only in the event of pump failure or 
an obstruction in the drain line 
(King County and SPU 2005). 

b 

No historical operations were 
reported; the EOF has not 
discharged since record-keeping 
began in the late 1990s. 

Source-tracing investigations 
have been conducted by the 
City of Seattle, King County, 
and Boeing; these 
investigations are ongoing.  

Some SD lines that drain to the 
KCIA SD No. 3/PS44 EOF 
system have been cleaned out. 
Catch basins and oil/water 
separators located within the 
northern drainage basin of KCIA 
are cleaned biannually. 

NBF SD outfall 
(No. 2048) City of Seattle 

Outfall discharges stormwater from 
approximately 1 ac of the northern 
end of NBF. 

Initially served as a combined 
sewer, which discharged directly to 
Slip 4, for portions of the 
Georgetown neighborhood and 
industrial facilities in the vicinity of 
what is now the northern end of 
KCIA and NBF. In 1926, the 
combined sewers in the 
Georgetown neighborhood were 
diverted to the Michigan Street 
sewer system (City of Seattle 
1925); and, in 1976, a new sanitary 
sewer was installed, which routed 
wastewater from the northern end 
of KCIA and NBF to the sanitary 
sewer on E Marginal Way S. After 
1976, this outfall functioned as a 
storm drain, collecting runoff from 
about 90 acres on NBF and also 
served as an EOF for PS44. 
Stormwater from these areas and 
the EOF was redirected to the 
KCIA SD No. 3/PS44 EOF outfall 
(No. 2049) during 1987 to make 
way for the construction of the 
Boeing Building 3-380. 

No environmental investigations 
related to the NBF SD were 
reported. 

No remedial or source control 
activities were reported. 
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OUTFALL 
CURRENT 

OWNERSHIP 
CURRENT  

OPERATIONS 
HISTORICAL  
OPERATIONS 

ENVIRONMENTAL AND SOURCE-
TRACING INVESTIGATIONS 

REMEDIAL AND SOURCE CONTROL 
ACTIVITIES 

Other Outfalls    

Crowley Marine 
Services Private 
SD outfalls 
(Nos. 5007 
through 5010) 

Crowley 
Marine 
Services 

Private SD outfalls drain 
stormwater from a portion of the 
Crowley Marine Services property. 

No historical operations were 
reported. 

SPU collected one sediment 
sample from an onsite catch 
basin in 2004. 

Stormwater and in-line solids 
sampling will be conducted as 
part of the RI/FS. Cleanout of 
onsite catch basins and SD lines 
will also be conducted as part of 
the RI/FS if necessary. 

First South 
Properties 
Private SD 
outfalls 
(Nos. 2050, 
2051, 2216, 
2217, and 
2219)

First South 
Properties 

c 

These five outfalls and an unpaved 
drainage swale were replaced by a 
single outfall in 2006. Maps I-15 
through I-17 display the five outfalls 
formerly present on the property 
(SAIC 2007a). 

No historical operations were 
reported. 

In 2005, SPU collected samples 
from two catch basins upstream 
and downstream of an oil/water 
separator located on the 
southwest corner of the property 
and from a small drainage ditch 
located on the northwest corner 
of the property.  

Oil/water separators were 
replaced in 2006 and runoff from 
the site was diverted to a single 
outfall when the property was 
redeveloped in 2006 and 2007.  

Boeing Plant 2 
Private SD 
outfalls (Nos. 
2052 and 2053) 

The Boeing 
Company 

Private SD outfalls drain 
stormwater from vehicle parking 
areas and roof drains; stormwater 
flows through bioswales prior to 
discharge to the LDW. 

No historical operations were 
reported. 

No environmental investigations 
were reported. 

Ecology has plans to sample 
storm drain solids on the northern 
portion of Boeing Plant 2 as part 
of site inspection activities. 

Sources: Ecology (2006), Ecology and SAIC (2008), RoseWater (2006), SAIC (2006b, 2007a, e), Schmoyer (2008d), SEA (2004), Seattle City Light (2008)  
a Major outfalls listed are those discussed as individual source control entities in the SCAP (Ecology 2006) and data gaps report (SEA 2004).  
b King County owns the SD system, and the City of Seattle operates the pump station and EOF.  
c

EBI – Elliott Bay Interceptor 
 Currently, only one active private storm drain outfall remains on First South Properties. 

Ecology – Washington State Department of Ecology 
EOF – emergency overflow 
GTSP – Georgetown Steam Plant 
I-5 – Interstate 5 
KCIA – King County International Airport 

LDW – Lower Duwamish Waterway 
NBF – North Boeing Field  
PCB – polychlorinated biphenyl 
PS – pump station 
SAIC – Science Applications International Corporation 
SCA – source control area 

SCAP – source control action plan 
SD – storm drain 
SEA – Striplin Environmental Associates 
WSDOT – Washington State Department of Transportation 
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Several remedial activities and environmental investigations have been completed or 
are currently in progress within the Slip 4 SCA (Tables I-25 and I-26, Maps I-16 and 
I-17). Information about these activities has been summarized in the source 
documents. Several of the chemicals that have been detected above the SQS in Slip 4 
surface sediment have also been detected in various upland media, including soil, 
groundwater, seep, and source-tracing samples (Table I-27). The availability of data 
(by media type) is also presented in the table on Map I-16 for each of the facilities and 
major outfalls associated with this SCA. In Table I-27, and in the table on Map I-16, an 
X indicates that the source documents reported data or indicated that data exist; 
therefore, an X does not necessarily mean that the actual data were presented in the 
source documents. Data are only summarized in the media-specific and source-tracing 
tables if the data were reported in the source documents and if they met the criteria for 
data summation discussed in the introduction to this appendix (e.g., soil data were 
collected along the SCA shoreline; groundwater data were collected from shoreline 
facilities). The identification of a chemical in these media at facilities or within the 
drainage systems of the Slip 4 SCA does not necessarily indicate that these potential 
sources contributed to sediment contamination in the past or will result in sediment 
contamination in the future. 

Table I-27. Chemicals identified in various media in the Slip 4 SCA 

CHEMICALa SOIL 
GROUND-

WATER SEEP 
PORE- 

WATERb 
STORM-
WATERc 

SOURCE-
TRACING 
SAMPLES SOURCES 

Mercury  X  X   X 

Ecology (2006), King 
County and SPU (2005), 
SAIC (2007e), Schmoyer 
(2008d), Windward 
(2004) 

Acenaphthene   X    X SAIC (2006b), Schmoyer 
(2008d) 

Benzo(a)anthracene  X X    X SAIC (2006b, 2007e), 
Schmoyer (2008d) 

Benzo(a)pyrene  X X    X 

Ecology (2006), King 
County and SPU (2005), 
SAIC (2006b, 2007e), 
Schmoyer (2008d) 

Benzofluoranthenes  X X    X SAIC (2006b, 2007e), 
Schmoyer (2008d) 

Benzo(g,h,i)perylene  X     X 

Ecology (2006), King 
County and SPU (2005), 
SAIC (2007e), Schmoyer 
(2008d) 

Chrysene  X X    X SAIC (2006b, 2007e), 
Schmoyer (2008d) 
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CHEMICALa SOIL 
GROUND-

WATER SEEP 
PORE- 

WATERb 
STORM-
WATERc 

SOURCE-
TRACING 
SAMPLES SOURCES 

Dibenzo(a,h)anthracene  X     X 

Ecology (2006), King 
County and SPU (2005), 
SAIC (2007e), Schmoyer 
(2008d) 

Fluoranthene  X X    X SAIC (2006b), Schmoyer 
(2008d); SAIC (2007e) 

Indeno(1,2,3-cd)pyrene  X     X 

Ecology (2006), King 
County and SPU (2005), 
SAIC (SAIC 2007e), 
Schmoyer (2008d) 

Total HPAHs      X Schmoyer (2008d) 

BBP       X Schmoyer (2008d) 

BEHP  X X    X 

Ecology (2006), King 
County and SPU (2005), 
SAIC (2007e), Schmoyer 
(2008d) 

Total PCBs  X X X   X 

Ecology (2006), King 
County and SPU (2005), 
SAIC (2007a, e), 
Schmoyer (2008d), 
Integral (2007) 

Note: An X indicates that the source documents reported that data are available for the identified media. The 
absence of an X in any cell does not necessarily mean that the chemical is absent in the upland media or in 
source-tracing samples; in some cases, the chemical may not have been analyzed for or, if analyzed, could 
have been present but at concentrations below the RL. 

a Chemicals with at least one detected exceedance of an SQS in surface sediment within the Slip 4 SCA. The 
chemical list is based on SMS exceedances in the RI baseline surface sediment dataset within the 2007 SCA 
boundary. Therefore, this list may differ from the list of exceedances in source documents. 

b A porewater sample was collected from approximately the center of Slip 4 by EPA in 1998. The sample was 
analyzed for metals and trace elements. None of the chemicals with SQS exceedances in surface sediment in 
the SCA were detected in the porewater sample.  

c 

BBP – butyl benzyl phthalate 

Stormwater sampling has been conducted at NBF, according to the data gaps report (SAIC 2007e); however, 
none of the chemicals with SQS exceedances in surface sediment in the SCA have been analyzed in storm 
water because they are not required to be monitored under the general stormwater permit conditions. 

BEHP – bis(2-ethylhexyl) phthalate 
Ecology – Washington State Department of Ecology 
EPA – Environmental Protection Agency 
HPAH – high-molecular-weight polycyclic aromatic 

hydrocarbon 
NBF – North Boeing Field 
PCB – polychlorinated biphenyl 
 

RI – remedial investigation 
RL – reporting limit 
SAIC – Science Applications International Corporation 
SCA – source control area 
SPU – Seattle Public Utilities 
SMS – Washington State Sediment Management 

Standards 
SQS – sediment quality standard 

This section summarizes the upland data as they were presented in the source 
documents for bank soil, groundwater, seep water, and source-tracing samples. Data 
for one porewater sample collected in Slip 4 were identified. The sample was analyzed 
for metals; mercury was not detected in the porewater sample (SEA 2004), and 
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therefore, no data for porewater are presented in the media tables in this section. No 
stormwater data were presented in the source documents. 

Soil sampling has been conducted at several of the facilities within the Slip 4 SCA. The 
facilities with available soil data are indicated in the table on Map I-16. Bank soil data 
collected along the Slip 4 shoreline are summarized in Table I-28. Bank soil samples 
were collected from the shoreline portions of the Boeing Plant 2, Crowley Marine 
Services, and First South Properties facilities. Most of the bank samples were collected 
from areas within the sediment removal action boundary for Slip 4. Soil data collected 
from upland areas are included in the source documents, such as the property review 
for Crowley Marine Services and First South Properties (SAIC 2006b). Groundwater 
data collected in close proximity to Slip 4 (from the shoreline properties owned by 
Crowley Marine Services and First South Properties) are summarized in Table I-29. 
Groundwater sampling was conducted on these properties in the late 1980s and early 
1990s; all data presented in the property review for Crowley Marine Services and First 
South Properties (SAIC 2006b) are summarized in the table. Additional groundwater 
data, which included some results for VOCs in groundwater at the Crowley Marine 
Services property, were also provided in the data gaps report for the Seattle Boiler 
Works to Slip 4 SCA (SAIC 2008a). These VOC data are included in this section. Data 
were available for several seep samples collected within the Slip 4 SCA. Two of the 
seep samples had detected concentrations of chemicals that had exceeded the SQS in 
Slip 4 surface sediment; these data are presented in Table I-30. 
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Table I-28. Summary of chemical concentrations detected in bank soil in the Slip 4 SCA 

FACILITY CHEMICALa, b 
YEAR 

COLLECTED 

CONCENTRATION 
INFORMATION  
(mg/kg dw 

unless noted)c, d LOCATION SOURCESe 
ADDITIONAL  

INFORMATION 

Boeing Plant 2 total PCBs 2005 0.876 
n = 1/1 

northern portion of 
property Parametrix (2005) Sampling locations appear to be within the 

Slip 4 sediment removal action boundary. 

Boeing Plant 2 total PCBs 2005 0.711 
n = 1/1 

along the northern 
portion of the 
property 

Parametrix (2005) 

Samples were subsurface soil borings 
collected from the bank; sampling locations 
appear to be within the Slip 4 sediment 
removal action boundary. 

Crowley Marine 
Services mercury 2004 0.06, 0.06 

n = 2/2 
near the head of the 
slip 

SEA (2004) as 
cited in Integral 
(2006b) 

Two samples were collected from the same 
location and had the same concentration. 

Crowley Marine 
Services total PCBs 2004 0.023 

n = 1/1 near head of slip 
SEA (2004) as 
cited in Integral 
(2006b) 

Sampling locations appear to be within the 
Slip 4 sediment removal action boundary. 

First South 
Properties total PCBs 2005 

1.08 – 8.49 
mg/kg OC 
median = 6.20 
mg/kg OC 
n = 3/4 

along property 
shoreline 

CH2M HILL (2005) 
as cited in Integral 
(2006b) 

Sampling locations appear to be within the 
Slip 4 sediment removal action boundary. 

First South 
Properties total PCBs 2005 

0.215 – 9.64 
median = 0.617 
n = 5/5 

along property 
shoreline Parametrix (2005) Sampling locations appear to be within the 

Slip 4 sediment removal action boundary. 

First South 
Properties total PCBs 2005 

0.146 – 9.54 
median = 1.594 
n = 5/5 

along the property 
shoreline Parametrix (2005) 

Samples were subsurface soil borings 
collected from the bank; sampling locations 
appear to be within the Slip 4 sediment 
removal action boundary. 

First South 
Properties mercury 2004 

0.05 – 0.38 
median = 0.15 
n = 7/7 

along property 
shoreline 

SEA (2004) as 
cited in Integral 
(2006b) 

Sampling locations appear to be within the 
Slip 4 sediment removal action boundary. 

First South 
Properties total PCBs 2004 

0.79 – 4.7 
median = 1.3  
n = 5/5 

along property 
shoreline 

SEA (2004) as 
cited in Integral 
(2006b) 

Sampling locations appear to be within the 
Slip 4 sediment removal action boundary. 

First South 
Properties and 
Boeing Plant 2 

total PCBs 2005 
0.14 – 0.44 
median = 0.36 
n = 3/3 

First South Properties 
and Boeing Plant 2 
property boundary 

Bach (2005) as 
cited in Integral 
(2006b) 

Sampling locations appear to be within the 
Slip 4 sediment removal action boundary. 



 
Table I-28, cont. Summary of chemical concentrations detected in bank soil in the Slip 4 SCA 

Lower Duwamish Waterway Group
 

Port  of Seattle  /  Ci ty  of Seattle  /  King County /  The Boeing Company  
FINAL 

LDW RI: Appendix I 
July 9, 2010 

Page 86 
 
 

FACILITY CHEMICALa, b 
YEAR 

COLLECTED 

CONCENTRATION 
INFORMATION  
(mg/kg dw 

unless noted)c, d LOCATION SOURCESe 
ADDITIONAL  

INFORMATION 

First South 
Properties and 
Boeing Plant 2 

total PCBs 2005 

1.88 – 3.14 
mg/kg OC 
median = 2.22 
mg/kg OC 
n = 3/3 

First South Properties 
and Boeing Plant 2 
property boundary 

CH2M HILL 
(2005), as cited in 
Integral (2006b) 

Sampling locations appear to be within the 
Slip 4 sediment removal action boundary. 

First South 
Properties and 
Boeing Plant 2 

total PCBs 2004 7.8 
n = 1/1 

First South Properties 
and Boeing Plant 2 
property boundary 

SEA (2004) as 
cited in Integral 
(2006b) 

Sampling locations appear to be within the 
Slip 4 sediment removal action boundary. 

a Chemicals with at least one detected exceedance of an SQS in surface sediment within the Slip 4 SCA. 
b BBP, BEHP, acenaphthene, benzo(a)anthracene, benzo(a)pyrene, benzo(g,h,i)perylene, benzofluoranthenes, chrysene, dibenzo(a,h)anthracene, 

fluoranthene, indeno(1,2,3-cd)pyrene, and total HPAHs were either not analyzed or were not detected, or the data for these chemicals were not reported in 
the source documents in a format that would allow them to be summarized in this table. 

c Significant figures are reported as available in source documentation; when converting units (i.e., from μg/kg to mg/kg), the number of significant figures was 
kept consistent with the number in the reported value. 

d n is the ratio of the number of detects to the total number of samples analyzed. Concentration ranges and median values were calculated using only detected 
data. For this reason, some estimated ranges and median values may be higher than actual concentrations. 

e

BBP – butyl benzyl phthalate 
 Primary source materials (i.e., any documents listed as “as cited in”) were not reviewed to compile this table. 

BEHP – bis(2-ethylhexyl) phthalate 
dw – dry weight 
HPAH – high-molecular-weight polycyclic aromatic hydrocarbon  

OC – organic carbon 
PCB – polychlorinated biphenyl 
SCA – source control area 
SQS – sediment quality standard 
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Table I-29. Summary of chemical concentrations detected in groundwater in the Slip 4 SCA 

FACILITY CHEMICALa, b 
YEAR 

COLLECTED 

CONCENTRATION 
INFORMATION 

(µg/L)C, d LOCATION SOURCESe ADDITIONAL INFORMATION 
Chemicals with Detected Concentrations Above SQS in Surface Sediment   

Crowley Marine 
Services  acenaphthene  1989 – 1990  

3.1 – 250  
median = 15.9  
n = 4/12  

multiple 
groundwater wells 
throughout the 
facility  

Hart Crowser (1989a, 
b, 1990) and Landau 
(1990), as cited in 
SAIC (2006b)  

Groundwater data were collected to 
characterize the property for potential 
real estate transactions and in relation 
to tank removals. 

Crowley Marine 
Services  benzo(a)anthracene  1989 – 1990  0.5, 8.6  

n = 2/12  

multiple 
groundwater wells 
throughout the 
facility  

Hart Crowser (1989a, 
b, 1990) and Landau 
(1990), as cited in 
SAIC (2006b)  

Groundwater data were collected to 
characterize the property for potential 
real estate transactions and in relation 
to tank removals. 

Crowley Marine 
Services  benzo(a)pyrene  1989 – 1990  1.6  

n = 1/12  

multiple 
groundwater wells 
throughout the 
facility  

Hart Crowser (1989a, 
b, 1990) and Landau 
(1990), as cited in 
SAIC (2006b)  

Groundwater data were collected to 
characterize the property for potential 
real estate transactions and in relation 
to tank removals. 

Crowley Marine 
Services  benzofluoranthenes  1989 – 1990  

0.7 – 5.6  
median = 2.0  
n = 3/12  

multiple 
groundwater wells 
throughout the 
facility  

Hart Crowser (1989a, 
b, 1990) and Landau 
(1990), as cited in 
SAIC (2006b)  

Groundwater data were collected to 
characterize the property for potential 
real estate transactions and in relation 
to tank removals. 

Crowley Marine 
Services  chrysene  1989 – 1990  0.5, 8.8  

n = 2/12  

multiple 
groundwater wells 
throughout the 
facility  

Hart Crowser (1989a, 
b, 1990) and Landau 
(1990), as cited in 
SAIC (2006b)  

Groundwater data were collected to 
characterize the property for potential 
real estate transactions and in relation 
to tank removals. 

Crowley Marine 
Services  fluoranthene  1989 – 1990  

5.2 – 11  
median = 9.6  
n = 3/12  

multiple 
groundwater wells 
throughout the 
facility  

Hart Crowser (1989a, 
b, 1990) and Landau 
(1990), as cited in 
SAIC (2006b)  

Groundwater data were collected to 
characterize the property for potential 
real estate transactions and in relation 
to tank removals. 

Crowley Marine 
Services  BEHP  1989 – 1990  

0.047 – 29  
median = 9.35  
n =10/10  

multiple 
groundwater wells 
throughout the 
facility  

Hart Crowser (1989a, 
b, 1990) and Landau 
(1990), as cited in 
SAIC (2006b)  

Groundwater data were collected to 
characterize the property for potential 
real estate transactions and in relation 
to tank removals. 

First South 
Properties  acenaphthene  1990  0.12, 1.8  

n = 2/4  

four groundwater 
wells throughout 
the facility  

Landau (1990) as 
cited in SAIC (2006b) 

Groundwater data were collected to 
characterize the property for potential 
real estate transactions and in relation 
to tank removals. 
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FACILITY CHEMICALa, b 
YEAR 

COLLECTED 

CONCENTRATION 
INFORMATION 

(µg/L)C, d LOCATION SOURCESe ADDITIONAL INFORMATION 

First South 
Properties  BEHP  1990  

8.5 – 31  
median = 25  
n = 3/3  

three groundwater 
wells throughout 
the facility  

Landau (1990) as 
cited in SAIC (2006b) 

Groundwater data were collected to 
characterize the property for potential 
real estate transactions and in relation 
to tank removals. 

VOCs  f      

Crowley Marine 
Services acetone 1990 7.0 

n = nr 

one groundwater 
well located on the 
western portion of 
the facility 

Landau (1990) as 
cited in SAIC (2008a) 

Groundwater data were collected to 
characterize the property for a 
potential real estate transaction. 

Crowley Marine 
Services 

cis-1,2-
dichloroethene 1990 1.5 

n = nr 

one groundwater 
well located on the 
southern portion of 
the facility 

Landau (1990) as 
cited in SAIC (2008a) 

Groundwater data were collected to 
characterize the property for a 
potential real estate transaction. 

Crowley Marine 
Services dichloromethane 1990 

0.5 – 1.4 
median = 0.9 
n = nr 

six groundwater 
wells throughout 
the facility 

Landau (1990) as 
cited in SAIC (2008a) 

Groundwater data were collected to 
characterize the property for a 
potential real estate transaction. 

Note: Groundwater data for the shoreline properties (Crowley Marine Services and First South Properties) are presented as they were in the Slip 4 source 
documents and the data gaps report for the Seattle Boiler Works to Slip 4 SCA. The only available groundwater data for these two properties are from the late 
1980s and early 1990s. 

a Chemicals with at least one detected exceedance of an SQS in surface sediment within the Slip 4 SCA. 
b PCBs, mercury, BBP, benzo(g,h,i)perylene, dibenzo(a,h)anthracene, indeno(1,2,3-cd)pyrene, and total HPAHs were either not analyzed or were not detected, 

or the data for these chemicals were not reported in the source documents in a format that would allow them to be summarized in this table. 
c Significant figures are reported as available in source documentation; when converting units (i.e., from mg/L to μg/L), the number of significant figures was 

kept consistent with the number in the reported value. 
d n is the ratio of the number of detects to the total number of samples analyzed. Concentration ranges and median values were calculated using only detected 

data. For this reason, some estimated ranges and median values may be higher than actual concentrations. 
e Primary source materials (i.e., any documents listed as “as cited in”) were not reviewed to compile this table. 
f

BEHP – bis(2-ethylhexyl) phthalate 

 The VOC data for Crowley Marine Services were provided in the Seattle Boiler Works to Slip 4 SCA data gaps report (2008a). Only detected data were 
provided; sample counts were not reported. VOC data were summarized, as available, at EPA’s request and not because of SQS exceedances in surface 
sediment in the SCA. 

BBP – butyl benzyl phthalate 
EPA – US Environmental Protection Agency 
HPAH – high-molecular-weight polycyclic aromatic hydrocarbon 

PCB – polychlorinated biphenyl 
nr – not reported 
SAIC – Science Applications International Corporation 

SCA – source control area 
SQS – sediment quality standard 
VOC – volatile organic compound 
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Table I-30. Summary of chemical concentrations detected in seeps in the Slip 4 SCA 

FACILITY CHEMICAL
YEAR 

COLLECTED a, b 

CONCENTRATION 
INFORMATION  

(µg/L) LOCATION c, d SOURCES ADDITIONAL INFORMATION e 
Crowley 
Marine 
Services 

total PCBs 2006 
0.02, 0.1 
(dissolved) 
n = 2/6 

along 
property 
shoreline 

Integral (2006a) as 
cited in SAIC 
(2007a) 

Seep sample was collected as part 
of Slip 4 sediment removal action 
design planning. 

First South 
Properties mercury 2004 

0.00092 
(dissolved) 
n = 1/1 

along 
property 
shoreline 

Windward (2004) Seep sample was collected as part 
of the LDW RI. 

a Chemicals with at least one detected exceedance of an SQS in surface sediment within the Slip 4 SCA. 
b BBP, BEHP, acenaphthene, benzo(a)anthracene, benzo(a)pyrene, benzofluoranthenes, benzo(g,h,i)perylene, chrysene, dibenzo(a,h)anthracene, 

fluoranthene, indeno(1,2,3-cd)pyrene, and total HPAHs were either not analyzed or were not detected, or the data for these chemicals were not reported in 
the source documents in a format that would allow them to be summarized in this table. 

c Significant figures are reported as available in source documentation; when converting units (i.e., from mg/L to μg/L), the number of significant figures was 
kept consistent with the number in the reported value. 

d n is the ratio of the number of detects to the total number of samples. Concentration ranges were calculated using only detected data. For this reason, some 
estimated ranges may be higher than actual concentrations. 

e

BEHP – bis(2-ethylhexyl) phthalate 
 Primary source materials (i.e., any documents listed as “as cited in”) were not reviewed to compile this table. 

BBP – butyl benzyl phthalate 
HPAH – high-molecular-weight polycyclic aromatic hydrocarbon 
LDW – Lower Duwamish Waterway 
PCB – polychlorinated biphenyl 

RI – remedial investigation 
SAIC – Science Applications International Corporation 
SCA – source control area 
SQS – sediment quality standard 
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Source-tracing samples have been collected from several facilities and drainage 
systems associated with the Slip 4 SCA (see the table on Map I-16), and data from 
these samples are available in the source documents. Table I-31 presents source-
tracing data collected within the Slip 4 SCA. Most source-tracing data were collected 
between 2000 and 2007 because many of the source-tracing programs within the LDW 
were initiated within this time period.25

 

 Data relevant to source-tracing efforts include: 
samples of catch basin solids, manhole and stormwater vault solids, solids from 
oil/water separators, joint caulking material used as sealant on paved areas, samples 
from sediment traps, in-line sediment samples, and samples from filter bags placed 
over catch basins or water flow intake points within storm drain systems. When 
multiple rounds of data were collected from the same sampling location, only the most 
recent round was selected for presentation in order to represent current conditions. 
Additional details on source-tracing sampling programs conducted within the Slip 4 
SCA and the larger LDW drainage basin are presented in Section 9.4.4.7 of the main 
body of the RI. King County and SPU have inspected over 50 businesses in the Slip 4 
basin (King County and SPU 2005) as part of their source control efforts within the 
basin. The business inspection program is discussed in Section 9.4.4.5 of the main body 
of the RI. 

                                                           
25 Data from 2008 are not included in Table I-31. Many of the 2008 data are not yet validated or are 

otherwise not yet ready for use. Sediment trap data collected in March 2008 are presented on 
Map I-18. Additional rounds of data were collected prior to 2008 and in July 2008 from the sediment 
traps within the Slip 4 SCA drainage basin. 
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Table I-31. Summary of chemical concentrations detected in source-tracing samples in the Slip 4 SCA  

SAMPLE SOURCE 
YEAR 

COLLECTED 

CONCENTRATION INFORMATIONa, b, c 

SOURCESe 
ADDITIONAL 

INFORMATION 
MERCURY  

(mg/kg dw) 
ACENAPHTHENE 

(µg/kg dw) 

BENZO(A)-
ANTHRACENE 
(µg/kg dw) 

BENZO(A)- 
PYRENE 

(µg/kg dw) 

BENZO-
FLUORANTHENES 

(µg/kg dw)d 

BENZO(G,H,I)-
PERYLENE  

(µg/kg dw) 
CHRYSENE  
(µg/kg dw) 

DIBENZO(A,H)-
ANTHRACENE  
(µg/kg dw) 

Onsite Catch Basin Solids Samples           

GTSP flume 2004 - 2005 
0.12, 0.32 
n = 2/2 

82 
n = 1/2 

1,400 
n = 1/2 

1,500 
n = 1/2 

360, 4,700 
n = 2/2 

530 
n = 1/2 

290, 1,800 
n = 2/2 

85 
n = 1/2 

Schmoyer 
(2008d) 

Two onsite catch basin solids samples were collected from the 
GTSP flume basin. 

I-5 SD 2004 and 
2006 

0.1 – 0.34 
median = 0.3 
n = 3/3 

760 
n = 1/3 

110, 13,000 
n = 2/3 

120, 15,000 
n = 2/3 

380, 30,000 
n = 2/3 

7,300 
n = 1/3 

110 – 20,000 
median = 170 
n = 3/3 

2,700 
n = 1/3 

Schmoyer 
(2008d) 

Three onsite catch basin solids samples were collected from the 
I-5 SD basin. 

KCIA SD No. 3/PS44 
EOF 2004 - 2007 

0.2 
n = 1/1 

nd 
27,000 
n = 1/1 

32,000 
n = 1/1 

68,000 
n = 1/1 

16,000 
n = 1/1 

43,000 
n = 1/1 

5,400 
n = 1/1 

Schmoyer 
(2008d) 

Multiple onsite catch basin solids samples were collected from 
the KCIA SD No. 3/PS44 EOF drainage basin. For all except 
one sample, only PCB data are available. The single sample for 
which data are available for other chemicals was collected in 
2004. 

Private SDs (Crowley 
Marine Services 
facility) 

2004 
0.08 
n = 1/1 

170 
n = 1/1 

610 
n = 1/1 

200 
n = 1/1 

800 
n = 1/1 

nd 
1,000 
n = 1/1 

nd Schmoyer 
(2008d) 

An onsite catch basin solids sample was collected from the 
Crowley Marine Services facility. 

Private SDs (First 
South Properties 
facility) 

2005 - 2006 
0.11, 0.2 
n = 2/2 

nd 
130, 730 
n = 2/2 

200, 830 
n = 2/2 

500, 2,500 
n = 2/2 

230, 570 
n = 2/2 

290, 1,800 
n = 2/2 

150 
n = 1/2 

Schmoyer 
(2008d) 

Two onsite catch basin solids samples were collected from the 
First South Properties facility. 

ROW Catch Basin Solids Samples           

GTSP flume 2007 nr nr nr nr nr nr nr nr Schmoyer 
(2008d) 

Seven ROW catch basin solids samples were collected from the 
GTSP flume drainage basin and analyzed for PCBs. 

I-5 SD 2006 - 2007 nd nd 
36 
n = 1/3 

38 
n = 1/3 

32 – 100 
median = 85 
n = 3/3 

32 
n = 1/3 

28 – 140 
median = 49 
n = 3/3 

nd Schmoyer 
(2008d) 

Three right-of-way catch basin solids samples were collected 
from the I-5 SD basin. 

In-Line Sediment Trap Samples           

I-5 SD 2007 nd nr nr nr nr nr nr nr Schmoyer 
(2008d) 

A sediment trap sample was collected from the I-5 SD basin in 
May 2007. The sample was analyzed for metals and PCBs. 

KCIA SD No. 3/PS44 
EOF 2007 

0.07 – 4.40 
median = 0.45 
n = 6/8 

nd 
440 – 1,500 
median = 570 
n = 3/3 

390 – 1,200 
median = 830 
n = 3/3 

2,600 – 6,900 
median = 2,700 
n = 3/3 

120 
n = 1/3 

1,200 – 3,100 
median = 1,200 
n = 3/3 

nd Schmoyer 
(2008d) 

Sediment trap samples were collected from nine locations within 
the KCIA SD No. 3/PS44 EOF drainage basin. Only PCB data 
were available for six of the samples. 

Other In-line Samples (e.g., oil/water separators,f manholes, stormwater vaults,g   flume samples)      

GTSP flume 2005 - 2006 
0.08 – 1.70 
median = 0.20 
n = 11/16 

10 – 660 
median = 81 
n = 6/16 

38 – 7,900 
median = 370 
n = 15/16 

56 – 8,600 
median = 290 
n = 15/16 

162 – 20,000 
median = 1,000 
n = 15/16 

20 – 2,500 
median = 190 
n = 15/16 

91 – 8,400 
median = 595 
n = 16/16 

7 – 1,000 
median = 40 
n = 10/16 

Schmoyer 
(2008d) 

Twenty-seven in-line sediment samples were collected from the 
GTSP flume. One sampling location was a manhole located at 
the downstream end of the flume. Not all samples had data 
available for all chemicals (for many, only PCB data were 
available). 

I-5 SD 2005 nd nd nd 
26 
n = 1/1 

34 
n = 1/1 

nd 
31 
n = 1/1 

nd Schmoyer 
(2008d) 

One manhole solids sample was collected within the I-5 SD 
basin. 
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SAMPLE SOURCE 
YEAR 

COLLECTED 

CONCENTRATION INFORMATIONa, b, c 

SOURCESe 
ADDITIONAL 

INFORMATION 
MERCURY  

(mg/kg dw) 
ACENAPHTHENE 

(µg/kg dw) 

BENZO(A)-
ANTHRACENE 
(µg/kg dw) 

BENZO(A)- 
PYRENE 

(µg/kg dw) 

BENZO-
FLUORANTHENES 

(µg/kg dw)d 

BENZO(G,H,I)-
PERYLENE  

(µg/kg dw) 
CHRYSENE  
(µg/kg dw) 

DIBENZO(A,H)-
ANTHRACENE  
(µg/kg dw) 

KCIA SD No. 3/PS44 
EOF 1992 - 2007 

0.07 – 0.70 
median = 0.23 
n = 14/15 

800 – 1,000 
median = 930 
n = 3/15 

280 – 35,500 
median = 3,000 
n = 15/15 

300 – 50,000 
median = 3,400 
n = 15/15 

760 – 142,000 
median = 9,000 
n = 15/15 

170 – 44,800 
median = 3,100 
n = 15/15 

400 – 70,100 
median = 4,690 
n = 15/15 

184 – 12,900 
median = 3,100 
n = 9/15 

Schmoyer 
(2008d) 

Solids samples were collected from manholes, oil/water 
separators,f and stormwater vaultsg

Filter Bag Samples

 located within the KCIA SD 
No. 3/PS44 EOF drainage basin. The majority of the samples 
were collected between 2005 and 2007; single sampling results 
from 1992 and 1998 were included because newer data were 
not available from the sampling locations where these samples 
were collected. 

 h          

KCIA SD No. 3/PS44 
EOF 2004 nr nr nr nr nr nr nr nr 

ARI (2005) 
as cited in 
SAIC SAIC 
(2007e) 

Samples were collected from filter bags.h

KCIA SD No. 3/PS44 
EOF 

 Source documents did 
not specify whether the reported PCB concentration was for 
mg/kg filter bag material or for the concentration of the retained 
solids concentration as back-calculated from the filter bag 
material concentration. 

2005 nr nr nr nr nr nr nr nr 

Boeing 
(2005) as 
cited in 
SAIC 
(2007e) 

Samples were collected from filter bagsh 

 

used to remove 
suspended solids from the storm drain system. The filter bag 
and its contents were analyzed together and the concentration 
on the retained solids was then back-calculated. 
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SAMPLE SOURCE 
YEAR 

COLLECTED 

CONCENTRATION INFORMATIONa, b, c 

ADDITIONAL INFORMATION 
FLUORANTHENE  

(µg/kg dw) 

INDENO(1,2,3-CD)- 
PYRENE  

(µg/kg dw) 
TOTAL HPAHi  
(µg/kg dw)j 

BBP 
(µg/kg dw) 

BEHP 
(µg/kg dw) 

TOTAL PCBSi  
(µg/kg dw) SOURCES

Onsite Catch Basin Solids Samples 

e 
        

GTSP flume 2004 - 2005 
410, 4,700 
n = 2/2 

710 
n = 1/2 

1,400, 18,000 
n = 2/2 

430 
n = 1/2 

77, 10,000 
n = 2/2 

180, 250 
n = 2/2 

Schmoyer (2008d) Two onsite catch basin solids samples were collected from the GTSP 
flume basin. 

I-5 SD 2004 and 
2006 

110 – 31,000 
median = 240 
n = 3/3 

8,600 
n = 1/3 

380 – 150,000 
median = 1,200 
n = 3/3 

120, 490 
n = 2/3 

430 – 8,800 
median = 2,900 
n = 3/3 

189 – 470 
median = 310 
n = 3/3 

Schmoyer (2008d) Three onsite catch basin solids samples were collected from the I-5 
SD basin. 

KCIA SD No. 3/PS44 EOF 2004 - 2007 
85,000 
n = 1/1 

19,000 
n = 1/1 

340,000 
n = 1/1 

nd 
30,000 
n = 1/1 

66 – 320,000 
median = 5,500 
n = 43/44 

Schmoyer (2008d) 

Multiple onsite catch basin solids samples were collected from the 
KCIA SD No. 3/PS44 EOF drainage basin. For all except one 
sample, only PCB data are available. The one sample for which data 
are available for other chemicals was collected in 2004. 

Private SDs (Crowley 
Marine Services facility) 2004 

3,600 
n = 1/1 

nd 
8,800 
n = 1/1 

1,300 
n = 1/1 

1,600 
n = 1/1 

nd Schmoyer (2008d) An onsite catch basin solids sample was collected from the Crowley 
Marine Services facility in 2004. 

Private SDs (First South 
Properties facility) 2005 - 2006 

310, 1,700 
n = 2/2 

96, 410 
n = 2/2 

2,200, 14,000 
n = 2/2 

1,000 
n = 1/2 

12,000, 120,000 
n = 2/2 

300, 620 
n = 2/2 

Schmoyer (2008d) Two onsite catch basin solids samples were collected from the First 
South Properties facility. 

ROW Catch Basin Solids Samples         

GTSP Flume 2007 nr nr nr nr nr 
33 – 570 
median = 65 
n = 7/7 

Schmoyer (2008d) Seven ROW catch basin solids samples were collected from the 
GTSP flume drainage basin and analyzed for PCBs. 

I-5 SD 2006 - 2007 
44 – 200 
median = 110 
n = 3/3 

24 
n = 1/3 

140, 640 
median = 490 
n = 3/3 

150, 250 
n = 2/3 

300 – 2,000 
median = 360 
n = 3/3 

19 – 189 
median = 28 
n = 3/3 

Schmoyer (2008d) Three ROW catch basin solids samples were collected from the I-5 
SD basin. 

In-line Sediment Trap Samples         

I-5 SD 2007 nr nr nr nr nr nd Schmoyer (2008d) A sediment trap sample was collected from the I-5 SD basin in May 
2007. The sample was analyzed for metals and PCBs. 

KCIA SD No. 3/PS44 EOF 2007 
2,200 – 5,800 
median = 2,200 
n = 3/3 

170, 300 
n = 2/3 

8,100 – 21,500 
median = 9,600 
n = 3/3 

390, 690 
n = 2/3 

2,900 – 13,000 
median = 8,000 
n = 3/3 

78 – 62,000 
median = 450 
n = 8/9 

Schmoyer (2008d) 
Sediment trap samples were collected from nine locations within the 
KCIA SD No. 3/PS44 EOF drainage basin. Only PCB data were 
available for six of the samples. 

Other In-line Samples (e.g., oil/water separators,f manholes, stormwater vaults,g   flume samples)     

GTSP flume 2005 - 2006 
130 – 18,000 
median = 990 
n = 16/16 

20 – 3,000 
median = 180 
n = 15/16 

610 – 84,000 
median = 3,000 
n = 16/16 

86 – 160 
median = 110 
n = 5/12 

120 – 3,800 
median = 1,000 
n = 12/12 

38 – 92,000 
median = 2,800 
n = 26/27 

Schmoyer (2008d) 

Twenty-seven in-line sediment samples were collected from the 
GTSP flume. One sampling location was a manhole located at the 
downstream end of the flume. Not all samples had data available for 
all chemicals (for many, only PCB data were available). 

I-5 SD 2005 
44 
n = 1/1 

nd 
185 
n = 1/1 

nd 
180 
n = 1/1 

nd Schmoyer (2008d) One manhole solids sample was collected within the I-5 SD basin. 

KCIA SD No. 3/PS44 EOF 1992 - 2007 
750 – 132,000 
median = 11,000 
n = 15/15 

180 – 42,500 
median = 2,570 
n = 15/15 

9,380 – 630,000 
median = 157,000 
n = 15/15 

62 – 4,090 
median = 2,610 
n = 9/15 

430 – 232,000 
median = 31,600 
n = 15/15 

111 – 426,000 
median = 3,500 
n = 45/48 

Schmoyer (2008d) 

Solids samples were collected from manholes, oil/water separators,f 
and stormwater vaultsg

Filter Bag Samples

 located within the KCIA SD No. 3/PS44 EOF 
drainage basin. PCB data were the only data available for many of 
the samples. The majority of the samples were collected between 
2005 and 2007; single sampling results from 1992 and 1998 were 
included because no newer data were available from the sampling 
locations where these samples were collected. 

 h        

KCIA SD No. 3/PS44 EOF 2005 nr nr nr nr nr 
510,000
median = nr 

j 

n = nr/3 

ARI (2005) as cited in 
SAIC (2007e) 

Samples were collected from filter bags.h Source documents did not 
specify whether the reported PCB concentration was for mg/kg filter 
bag material or for the concentration of the retained solids 
concentration as back-calculated from the filter bag material 
concentration. 
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SAMPLE SOURCE 
YEAR 

COLLECTED 

CONCENTRATION INFORMATIONa, b, c 

ADDITIONAL INFORMATION 
FLUORANTHENE  

(µg/kg dw) 

INDENO(1,2,3-CD)- 
PYRENE  

(µg/kg dw) 
TOTAL HPAHi  
(µg/kg dw)j 

BBP 
(µg/kg dw) 

BEHP 
(µg/kg dw) 

TOTAL PCBSi  
(µg/kg dw) SOURCES

KCIA SD No. 3/PS44 EOF 

e 

2004 nr nr nr nr nr 
67 – 300
median = 170

j 

n = 3/3 

j Boeing (2005) as 
cited in SAIC (2007e) 

Samples were collected from filter bagsh 

Note: Data are not included for drainage structures that have been removed subsequent to sampling, such as data collected from the drainage swale formerly located on First South Properties. If multiple rounds of data were available for a single location, only the data 
collected during the most recent event were presented in order to represent the most current conditions possible. 

used to remove suspended 
solids from the storm drain system. The filter bag and its contents 
were analyzed together and the concentration on the retained solids 
was then back-calculated. 

a Chemicals with at least one detected exceedance of an SQS in surface sediment within the Slip 4 SCA.  
b Significant figures are reported as available in source documentation; when converting units (e.g., from μg/kg to mg/kg), the number of significant figures was kept consistent with the number in the reported value. 
c n is the ratio of the number of detects to the total number of samples analyzed. In some cases (those with an “nr”), the total number of samples analyzed was not indicated in the source documents. Concentration ranges and median values were calculated using only 

detected data. For this reason, some estimated ranges and median values may be higher than actual concentrations. 
d The concentrations provided for benzofluoranthenes are the sum of individual benzofluoranthene concentrations provided for each sample. 
e Primary source materials (i.e., any documents listed as “as cited in”) were not reviewed to compile this table. 
f Oil/water separators remove suspended solids and oil from stormwater. Solids collected from these structures are expected to have high TOC concentrations; source-tracing samples collected from oil/water separators should not be considered representative of 

typical storm drain solids that could discharge to the LDW through storm drain outfalls. 
g The majority of the stormwater vaults include oil/water separator infrastructure (Tiffany 2008b). See footnote f. 
h Storm drain filter bags are used to filter suspended solids from stormwater; the filter bag and its contents were analyzed together after a known volume of stormwater had passed through the bags. 
i Only detected concentrations were used in calculating total HPAHs and total PCBs. 
j

ARI – Analytical Resources, Inc. 
 Concentrations presented in source documents were reported in mg/kg and are assumed to be in dw units. 

BEHP – bis(2-ethylhexyl) phthalate 
BBP – butyl benzyl phthalate 
dw – dry weight 
EOF – emergency overflow 
GTSP – Georgetown Steam Plant 
HPAH – high-molecular-weight polycyclic aromatic hydrocarbon 

I-5 – Interstate 5 
KCIA – King County International Airport 
LDW – Lower Duwamish Waterway 
nd – not detected 
NBF – North Boeing Field 
nr – not reported  

PCB – polychlorinated biphenyl 
PS – pump station 
ROW – right-of-way 
TOC – total organic carbon  
SAIC – Science Applications International Corporation 

SCA – source control area 
SCAP – source control action plan  
SD – storm drain 
SPU – Seattle Public Utilities 
SQS – sediment quality standard 
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The Slip 4 SCA is a candidate for early action sediment removal; a 100% design analysis 
report has been completed in preparation for the removal action (Integral 2007). 
Construction of the removal action will begin once Ecology has determined that sources 
are sufficiently controlled within the Slip 4 drainage basin to prevent the recontamination 
of sediment after the cleanup. 

Source identification and control efforts are ongoing. Planned activities include continued 
source tracing at NBF, KCIA, Crowley Marine Services, Boeing Plant 2, and other 
locations within the Slip 4 drainage basin; cleanout of SD line structures in the I-5 SD 
system, at Boeing Plant 2, and at Crowley Marine Services; additional site inspections at 
upland facilities; remediation and replacement of the GTSP flume; and a groundwater 
investigation at the Crowley Marine Services facility (SAIC 2007a). For the most current 
information on the Slip 4 SCA, visit Ecology’s website. 

The Boeing Company, King County, and the City of Seattle have entered into an Agreed 
Order with Ecology for the purpose of completing an RI/FS and for potentially 
implementing remedial actions at North Boeing Field/GTSP. A supplemental data gaps 
report has been prepared as part of the RI/FS process and is under review (Goldberg 
2009). 

I.4.5 BOEING PLANT 2/JORGENSEN FORGE SOURCE CONTROL AREA (RM 2.9 E TO 
RM 3.7 E, EAA 4) 

The Boeing Plant 2/Jorgensen Forge SCA is one of 23 areas identified by Ecology along 
the LDW for source control evaluation and one of the seven candidate EAAs 
recommended to EPA and Ecology (Windward 2003c). Since the late 1980s, various soil, 
groundwater, and sediment investigations have been conducted within the Boeing Plant 
2/Jorgensen Forge SCA under both the Resource Conservation Recovery Act (RCRA) and 
the Model Toxics Control Act (MTCA). As part of ongoing source control efforts for this 
SCA, a data gaps report (Ecology and Environment 2007b) and a SCAP (Ecology 2007c) 
were completed in August 2007; future updates to the SCAP by Ecology are expected.  

Extensive data gaps investigations have recently been completed of upland areas at 
Boeing Plant 2. Reports completed to date include the South Yard Area (Environmental 
Partners and Golder Associates 2007a) and 2-60 and 2-66 areas (Environmental Partners 
and Golder Associates 2007b, c) of Boeing Plant 2. In addition, the 2-40s area and the 
North Area have recently been sampled; a work plan for a data gaps investigation in the 
2-31 area has been submitted to EPA. A draft work plan for the final area, the 2-10 area, is 
being prepared. 

Beginning in 2001, quarterly shoreline groundwater monitoring of Boeing Plant 2 has 
been implemented; in 2008, this monitoring switched to a semi-annual basis 
(Environmental Partners 2008). In 2005, a stormwater source-tracing investigation was 
completed (Floyd|Snider 2005), which led to annual stormwater source control 
monitoring beginning in 2007 (Golder Associates 2007). 



 

Lower Duwamish Waterway Group
 

Port  of Seattle  /  Ci ty  of Seattle  /  King County /  The Boeing Company  
FINAL 

LDW RI: Appendix I 
July 9, 2010 

Page 96 
 
 

Information and data presented in tables in this section were based largely on the 
information and data presented in the data gaps report and SCAP. In addition to these 
documents, a seep survey (2004), a porewater study (Windward 2006a), and a 
groundwater pathways assessment (Windward 2003b) were conducted for the LDW, 
including the area of this SCA. Some of the data presented in the Ecology source 
documents were corrected and some data were added based on a QA/QC review 
(Colligan 2008). The corrections resulted either from cross-checking against the original 
source materials or querying the Boeing Plant 2 database. These documents are referred to 
collectively as the “source documents” throughout this section and on the associated 
maps. Data from Golder Associates (2007), Floyd|Snider (2005), Weston (1998), Pentec 
(2002), and Environmental Partners (2008) were collected or included at the request of a 
LDWG member.  

CSL exceedances in surface sediment in this SCA included total PCBs, BBP, BEHP, 
cadmium, chromium, copper, lead, mercury, silver, zinc, and phenol. SQS exceedances 
were reported for individual PAHs, total HPAHs, and total LPAHs. These exceedances 
are based on the RI baseline surface sediment dataset and the 2007 SCA boundary, as 
discussed in the introduction to this appendix. Ecology has identified COCs for this SCA 
based on different criteria (Table I-3); therefore, the chemicals identified for summary in 
this appendix are different than the COCs identified by Ecology. Surface sediment 
chemistry information for the Boeing Plant 2/Jorgensen Forge SCA is provided on Maps 
I-19 through I-21. Dioxins and furans were detected above a TEQ of 100 ng/kg dw in a 
surface sediment sample within the SCA. No dioxin and furan data were available for 
upland facilities in the source documents.  

Commercial and industrial operations in the vicinity of this SCA have included 
warehousing (current), vehicle fleet maintenance (current), aerospace research and 
development (current), forging (current and historical), general aviation (current and 
historical), airplane manufacturing (historical), heat treating and galvanizing (historical), 
and metals fabrication (historical) (Ecology and Environment 2007b). Raw materials such 
as metals (e.g., chrome, zinc, copper, cadmium, and silver), lead-based paints, solvents, 
petroleum products, and acids have also been used at nearby properties.  

Ecology has identified Boeing Plant 2 and Jorgensen Forge as adjacent facilities associated 
with this SCA (Map I-22) (Ecology and Environment 2007b). Ecology also identified KCIA 
and E Marginal Way S as upland facilities (Ecology and Environment 2007b). Facility-
specific information for adjacent properties is presented in Table I-32. KCIA is also 
summarized in Table I-32 because source-tracing data were reported in the source 
documents. E Marginal Way S is not included in the summary because source-tracing 
data were not available (see the introduction for more information on facility selection 
criteria). Groundwater information for Boeing Plant 2 is also included in Section 9.4.6 of 
the main body of the RI. The data gaps reports and SCAP present additional information 
on all facilities associated with this SCA. 
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Table I-32. Summary of facility information for the Boeing Plant 2/Jorgensen Forge SCA 

FACILITYa 
CURRENT 

OWNERSHIP 
CURRENT  

OPERATIONS 
HISTORICAL 
OPERATIONS ENVIRONMENTAL INVESTIGATIONS REMEDIAL ACTIVITIES 

SOURCE CONTROL 
INVESTIGATIONS/ 

ACTIVITIES 

Boeing 
Plant 2 

The Boeing 
Company 

warehousing, 
vehicle fleet 
maintenance, 
aerospace research 
and development 

aircraft assembly 
and 
manufacturing of 
aluminum alloy, 
steel alloy, and 
titanium alloy 
parts for airplanes 

Numerous soil and groundwater 
investigations have been completed 
since the late 1980s. Boeing has 
completed many unit-based 
investigations under RCRA, involving 
(but not limited to) TSDs, USTs, 
holding areas, oil/water separators, 
machine pits, sumps, cisterns, a 
reclamation yard, a retention tank, a 
dilute chrome tank, transformer vaults, 
a TCE degreaser, and paint booths. 
Boeing also completed several data 
gaps investigations and a PCB 
investigation on the southwest corner 
of the property. Quarterly monitoring 
of groundwater at monitoring wells 
along the Boeing Plant 2 shoreline 
has taken place since 2001. 

Numerous cleanup activities 
and several interim closures 
of RCRA waste management 
units have been conducted. 
Interim corrective measures 
have included the installation 
of three sheet pile 
containment structures in 
1993 and a groundwater 
convection well/vapor 
extraction system in 2004. 
Other remedial activities have 
included various soil 
excavations, 
decommissioning or removal 
of vaults or sumps, UST 
removals, and 
decommissioning of 
stormwater lines. Remedial 
actions associated with a 
chlorinated VOC plume are 
ongoing. The plume originates 
at the EMF site on the east 
side of KCIA and transits the 
2-40s area. Information on 
these and other actions are 
provided on the EPA website. 

Several source-tracing 
investigations and 
source control measures 
have been conducted 
within the storm drain 
system. Source-tracing 
samples included catch 
basin solids, pavement 
caulking, whole water, 
and suspended solids in 
stormwater (Golder 
Associates 2008d, c). 
Paved surfaces are 
mechanically swept on a 
routine basis (Ernst 
2008).  
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FACILITYa 
CURRENT 

OWNERSHIP 
CURRENT  

OPERATIONS 
HISTORICAL 
OPERATIONS ENVIRONMENTAL INVESTIGATIONS REMEDIAL ACTIVITIES 

SOURCE CONTROL 
INVESTIGATIONS/ 

ACTIVITIES 

Jorgensen 
Forge 

Jorgensen 
Forge  

manufacturing and 
precision-machine 
forging from various 
materials, including 
carbon and low-
alloy steels, duplex 
stainless grades, 
aluminum alloys, 
titanium alloys, and 
nickel-base alloys 
for commercial 
aircraft, aerospace, 
energy (i.e., oil 
exploration), power 
generation, 
automotive, and 
shipbuilding 
industries 

fabrication of 
structural steel, 
tractors, and road 
equipment; 
forging; heat-
treating and 
galvanizing; steel 
distribution; and 
cutting of 
prefabricated 
steel rods 

Numerous soil and groundwater 
investigations have been completed 
since 1990. Several petroleum 
releases were identified and a pool of 
cutting oil was identified. An 
investigation following an 
Administrative Order on Consent was 
conducted between 2003 and 2006. 
The investigation involved soil 
borings, shoreline sediment sampling, 
catch basin sampling, an inactive 
outfall video reconnaissance survey, a 
site stormwater drainage survey, 
subsurface fill sampling, shoreline 
bank fill sampling, debris pile 
sampling, and sampling of outfall 
discharges. A MTCA Agreed Order 
has also been negotiated between 
Jorgensen Forge and Ecology to 
conduct a source control investigation 
at the facility. 

In 1991, three USTs were 
removed, and an air sparging 
and vapor extraction 
remediation system was 
installed. From 1991 to 1996, 
interim remedial actions were 
completed on the property for 
soil and groundwater 
contaminated with petroleum 
hydrocarbons.  

Two source-tracing 
investigations were 
completed in 2000 and 
2005, and an additional 
source control 
investigation is in 
progress under the 
MTCA Agreed Order 
(Good 2009).  

KCIA King County b general aviation 
airport 

community 
aviation center, 
US Army 
operations, 
passenger and 
commercial traffic 
operations, 
general aviation 

No environmental investigations were 
reported. 

No remedial activities were 
reported. 

Flight lines and taxi 
ways are mechanically 
swept on a frequent 
basis per Federal 
Aviation Administration 
requirements (2008a). 

Sources: Ecology and Environment (2007b); Ecology (2007c) 
a Facilities listed are those identified as adjacent properties in the data gaps report (Ecology and Environment 2007b). KCIA (identified as an upland property in 

the source documents) is also included because source-tracing data were included in the source documentation.  
b

EMF – Electronics Manufacturing Facility 
 KCIA information in this section pertains only to the area of KCIA that drains to the Boeing Plant 2/Jorgensen Forge SCA. 

EPA – Environmental Protection Agency 
KCIA – King County International Airport 
MTCA – Model Toxics Control Act 

PCB – polychlorinated biphenyl  
RCRA – Resource Conservation and Recovery Act 
SCA – source control area 
TCE – trichloroethene 

TSD – treatment, storage and disposal 
UST – underground storage tank 
VOC – volatile organic compound 
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Numerous active outfalls have been identified along the shoreline of the Boeing 
Plant 2/Jorgensen Forge SCA (Maps I-22 through I-24) (Herrera 2004; Windward 
2006b). In addition to privately owned storm drains along Boeing Plant 2 and 
Jorgensen Forge, there is also a publicly owned storm drain (No. 3032) and one outfall 
(No. 2059) that includes drainage from KCIA and E Marginal Way. The public outfall 
(No. 3032) discharges storm water from 16th Avenue South and an adjacent section of 
Boeing Plant 2 in the vicinity of the 16th Avenue South Bridge (Map I-23). Note that 
the SCAP (Ecology 2007c) and data gaps report (Ecology and Environment 2007b) 
discuss Boeing Plant 2 Outfall A (twin outfalls Nos. 2052 and 2053). These outfalls are 
not located within the Boeing Plant 2/ Jorgensen Forge SCA boundary and are 
included in the Slip 4 SCA discussion (Section I.4.4).  

Stormwater from all of these outfalls originates primarily from the two adjacent 
properties (Boeing Plant 2 and Jorgensen Forge). A portion of KCIA and a small 
portion of E Marginal Way S also drain to this SCA via the 24-in. diameter property 
line outfall (No. 2059). The total stormwater drainage basin from these four areas is 
approximately 132 ac (Ecology and Environment 2007b). Most of the stormwater from 
the adjacent upland areas is collected in storm drains that run through various catch 
basins (some of which also have oil/water separators, catch basin inserts, and/or 
advanced filtration systems) before discharging to the LDW. Some of the stormwater 
collected from upland areas in the vicinity of the SCA also enters systems that 
eventually discharge to the storm drain system. Information on the outfalls within the 
Boeing Plant 2/Jorgensen Forge SCA is included in Table I-33; the locations of these 
outfalls are provided on Maps I-19 through I-21. Drainage system lines on adjacent 
properties are shown on Maps I-25 through I-27. 
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Table I-33. Summary of specific information for outfalls in the Boeing Plant 2/Jorgensen Forge SCA 

OUTFALLa 
CURRENT 

OWNERSHIP CURRENT OPERATIONS 
HISTORICAL 
OPERATIONS 

ENVIRONMENTAL AND SOURCE-
TRACING INVESTIGATIONS 

REMEDIAL AND SOURCE 
CONTROL ACTIVITIES 

Boeing Plant 2 
outfalls  
(Nos. 3022 
through 3028, 
3030, 3034, 
3035, 3000 
through 3019, 
2054 through 
2058, and Boeing 
1 through 9) 

The Boeing 
Company 

Forty-four outfalls have been 
identified along the Boeing Plant 2 
shoreline. Sixteen of these outfalls 
have been abandoned. Three have 
been designated as “not an outfall” 
because the locations were 
previously identified as an outfall in 
a 2003 survey but subsequent 
investigation determined they were 
not outfalls. Many of the outfalls 
drain rooftops and parking lots on 
Boeing property. 

Stormwater lines (X 
and Y) used to 
service the 2-60s and 
2-66 building areas. 
These lines have 
been fully 
decommissioned 
under EPA 
supervision. 

A storm system survey was 
conducted in 2005. During this 
effort, source-tracing samples 
were collected within the drainage 
system. This effort was followed 
by more detailed sampling of 
specific storm drain lines. 
Beginning in 2007, monitoring of 
suspended solids in stormwater 
has also occurred at five separate 
storm lines (Golder Associates 
2008d). 

Source control activities have 
been conducted since the 1990s, 
including plugging or sealing 
manholes, addition of catch 
basin inserts and/or filter socks, 
jetting of lines,; and replacing 
drainage lines (Golder 
Associates 2008b). Two entire 
stormwater lines (X and Y) were 
decommissioned in 2006. An 
advanced filtration manhole was 
added to the storm drain system 
(Golder Associates 2008b). 
Catch basins and catch basin 
inserts and/or filtration devices 
and oil/water separators are 
inspected yearly. Accumulated 
solids in stormwater catch basins 
are cleaned out regularly and 
storm lines have been jetted 
(Golder Associates 2008a).  

Jorgensen Forge 
outfalls (Nos. 
2064 to 2072) 

Jorgensen 
Forge 

Nine outfalls have been identified 
along the Jorgensen Forge 
shoreline. Five of these outfalls 
have been abandoned. The 
remaining four active outfalls serve 
the paved areas on the property as 
well as the building roof drains. 
These outfalls also drain 
groundwater that accumulates in 
sumps and pits, and discharge 
non-contact cooling water from the 
cooling tower system. 

Historically, all nine 
outfalls discharged to 
the LDW. These 
outfalls drained 
rooftops and other 
unknown sources. 

A video survey of three of the five 
abandoned outfalls was 
conducted in 2004 to confirm that 
flow from these outfalls no longer 
discharges to the LDW. A 
comprehensive site stormwater 
drainage investigation study was 
conducted in 2004. This study 
confirmed that there was no 
discharge from any of the five 
abandoned outfalls. Source-
tracing samples, including solids 
and water samples, have been 
collected within the drainage 
system.  

Five outfalls were plugged with 
concrete in the mid-1980s. Oil-
absorbent booms and filter 
fabrics have been installed in 
catch basins since 1998 and are 
replaced regularly. Catch basins 
are cleaned semi-annually. 
Samples collected included 
stormwater catch basin sediment 
samples, trench sediment 
samples (2005 only), and 
pavement caulk samples. 
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OUTFALLa 
CURRENT 

OWNERSHIP CURRENT OPERATIONS 
HISTORICAL 
OPERATIONS 

ENVIRONMENTAL AND SOURCE-
TRACING INVESTIGATIONS 

REMEDIAL AND SOURCE 
CONTROL ACTIVITIES 

Public SD outfall 
(No. 3032) City of Seattleb 

c

A public outfall exists along the 
Boeing Plant 2 shoreline. The SD 
drains Boeing property as well as 
public roadways.  

  
No historical 
operations were 
reported. 

Source-tracing samples were 
collected by Boeing in 2005 at a 
location prior to discharge into the 
public storm system. 
(Floyd|Snider 2005) SPU 
collected source-tracing samples 
from this system in 2008-2009. 

Boeing’s inputs to the public SD 
are being managed as part of 
Boeing Plant 2 source control 
efforts (Golder Associates 
2008d). 

Combined use 
outfall (No. 2059) 

To be 
determined 

One outfall located on Jorgensen 
Forge, parallel to the Boeing Plant 
2 property line. The SD system on 
Jorgensen Forge also receives 
drainage originating from KCIA and 
E. Marginal Way.  

Historical connections 
to Jorgensen Forge 
and Boeing Plant 2 
were identified. 

Solids were collected by Boeing 
in 2005 from manholes along this 
storm line. Catch basin and joint 
caulk samples were collected in 
2001 and 2005. 

Source control activities are in 
the process of being 
coordinated. King County Airport 
removes accumulated solids 
from catch basins semi-annually, 
and cleans oil/water separators 
annually.  

Sources: Ecology and Environment (2007b); Ecology (2007c) 
a No major outfalls were identified as individual source control entities in the data gaps report (Ecology and Environment 2007b) or the SCAP (Ecology 2007c).  
b Two public outfalls were identified along the Boeing Plant 2 shoreline at the South Park bridge (Nos. 3031 and 3032) during the survey conducted by Herrera (2004). 

According to the City of Seattle’s plans (Schmoyer 2008c), there is only one outfall that drains the Boeing property as well as portions of 16th Avenue S and E Marginal 
Way S. Outfall No. 3031 is not an actual outfall; it is most likely a broken section of the original outfall No. 3032 (Floyd|Snider 2006). Maps I-19 and I-23 show the two 
outfalls on the property because the 2003 outfall survey (Herrera 2004) is the outfall information source used throughout the RI. The treatment of 
discrepancies between outfall configurations shown on the RI maps and the maps provided in source documents is discussed further in the introduction to this 
appendix. 

c 

CMS – corrective measures study 

Ownership information for outfall No. 3032 is unclear. The survey conducted by Herrera (2004) identified the City of Seattle and The Boeing Company as owners but 
subsequent investigation by Boeing identified SPU as the owner (Floyd|Snider 2006).  

EPA – Environmental Protection Agency 
KCIA – King County International Airport 
LDW – Lower Duwamish Waterway 

SCA – source control area 
SCAP – source control action plan 
SD – storm drain 
SPU – Seattle Public Utilities 
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Numerous remedial activities and environmental investigations have been completed 
or are currently in progress within the Boeing Plant 2/Jorgensen Forge SCA 
(Maps I-22 through I-24). These investigations have detected chemicals at 
concentrations above the SQS in Boeing Plant 2/Jorgensen Forge surface sediment. 
Many of these chemicals have also been detected in various other media, including 
soil, groundwater, seep, stormwater, and source-tracing samples (Table I-34). The 
availability of data (by media type) is also presented in the tables on Maps I-22 
through I-24 for each of the facilities and major outfalls associated with this SCA. In 
Table I-34, and in the table on Maps I-22 through I-24, an X indicates that the source 
documents reported data or indicated that data exist; therefore, an X does not 
necessarily mean that the actual data were presented in the source document. Data are 
only summarized in media-specific and source-tracing tables if the data were reported 
in the source documents and if they met the criteria for data summation discussed in 
the introduction to this appendix (e.g., soil data were collected along the SCA 
shoreline; groundwater data were collected from shoreline facilities). The 
identification of a chemical in these media at facilities or within drainage systems of 
the Boeing Plant 2/Jorgensen Forge SCA does not necessarily indicate that these 
potential sources contributed to sediment contamination in the past or will result in 
sediment contamination in the future. 

Table I-34. Chemicals identified in various media in the Boeing Plant 2/ 
Jorgensen Forge SCA 

CHEMICALa SOIL 
GROUND-

WATER SEEP 
PORE- 

WATERb 
STORM- 
WATER 

SOURCE-
TRACING 
SAMPLES SOURCE  

Cadmium X X    X 

Ecology and 
Environment (2007b), 
Floyd|Snider (2005), 
Golder Associates 
(2007) 

Chromium X X    X 

Ecology and 
Environment (2007b) 
Floyd|Snider (2005), 
Golder Associates 
(2007) 

Copper X X X  X X 

Ecology and 
Environment (2007b), 
Golder Associates 
(2007), Windward 
(2004), Weston (1998) 

Lead X X X  X X 

Ecology and 
Environment (2007b), 
Golder Associates 
(2007), Windward 
(2004), Floyd|Snider 
(2005), Colligan (2008) 
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CHEMICALa SOIL 
GROUND-

WATER SEEP 
PORE- 

WATERb 
STORM- 
WATER 

SOURCE-
TRACING 
SAMPLES SOURCE  

Mercury X X X  X X 

Ecology and 
Environment (2007b), 
Golder Associates 
(2007), Weston (1998), 
Windward (2004), 
Colligan (2008) 

Silver  X X   X 

Ecology and 
Environment (2007b), 
Windward (2004), 
Floyd|Snider (2005), 
Golder Associates 
(2007) 

Zinc X X X  X X 

Ecology and 
Environment (2007b), 
Golder Associates 
(2007), Windward 
(2004), Weston (1998) 

Acenaphthene X    X  

Ecology and 
Environment (2007b), 
Golder Associates 
(2007) 

Benzo(a)anthracene X      Ecology and 
Environment (2007b) 

Benzofluoranthenes X      Ecology and 
Environment (2007b) 

Benzo(g,h,i)perylene X      Ecology and 
Environment (2007b) 

Chrysene X    X  

Ecology and 
Environment (2007b), 
Golder Associates 
(2007) 

Dibenzo(a,h)anthracene X      Ecology and 
Environment (2007b) 

Dibenzofuran X      Ecology and 
Environment (2007b) 

Fluoranthene X    X  

Ecology and 
Environment (2007b), 
Golder Associates 
(2007)  

Fluorene     X  Golder Associates 
(2007) 

Indeno(1,2,3-cd)pyrene X      Ecology and 
Environment (2007b) 

Phenanthrene X    X  

Ecology and 
Environment (2007b), 
Golder Associates 
(2007)  

Total HPAHs  c       
Total LPAHs  c       
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CHEMICALa SOIL 
GROUND-

WATER SEEP 
PORE- 

WATERb 
STORM- 
WATER 

SOURCE-
TRACING 
SAMPLES SOURCE  

BBP X     X 
Ecology and 
Environment (2007b) 

BEHP X    X X 

Ecology and 
Environment (2007b), 
Golder Associates 
(2007) 

Phenol  X     Ecology and 
Environment (2007b) 

Total PCBs X X    X 
Ecology and 
Environment (2007b), 
Floyd|Snider (2005) 

Dioxins and furans  c, d       

Note: An X indicates that the source documents reported that data are available for the identified media. The 
absence of an X in any cell does not necessarily mean that the chemical is absent in the upland media or in 
source-tracing samples; in some cases, the chemical may not have been analyzed for or, if analyzed, could 
have been present but at concentrations below the RL.  

a
 Chemicals included in this table are chemicals with at least one detected exceedance of an SQS in surface 

sediment within the Boeing Plant 2/Jorgensen Forge SCA. The chemical list is based on SMS exceedances in 
the RI baseline surface sediment dataset within the 2007 SCA boundary. Therefore, this list may differ from the 
list of exceedances in source documents. 

b Porewater data were collected from this SCA as part of the LDW RI; however, these samples were analyzed only 
for VOCs. 

c No total HPAH, total LPAH, or dioxin/furan data were identified in the source documents for soil, groundwater, 
seep, porewater, stormwater, or source-tracing samples. 

d 

BBP – butyl benzyl phthalate 

SMS criteria do not exist for dioxins and furans. They were included in this table because they are a risk driver 
chemical with highly elevated concentrations (i.e., TEQ > 100 ng/kg dw) in one surface sediment sample in this 
area.  

BEHP –bis(2-ethylhexyl) phthalate 
HPAH – high-molecular-weight polycyclic aromatic 

hydrocarbon  
LDW – Lower Duwamish Waterway 
LPAH – low-molecular-weight polycyclic aromatic 

hydrocarbon 
PCBs – polychlorinated biphenyls 

RI – remedial investigation 
RL – reporting limit 
SCA – source control area 
SMS – Washington State Sediment Management 

Standards 
SQS – sediment quality standard 
TEQ – toxic equivalent 
VOC – volatile organic compound 

Upland data have been summarized in the source documents; this section summarizes 
the bank soil, groundwater, seep, stormwater, and source-tracing data presented. 
Porewater data collected as part of the LDW RI are also presented; these samples were 
analyzed only for VOCs (Windward 2006a).  

If sufficient data were available in the source documents, ranges of detected 
concentrations, median concentrations, and sample counts (n) are provided 
accordingly. In some instances, the source documents acknowledge the existence of 
certain data but do not provide actual concentrations. Data were included only if 
specific concentrations or a range of concentrations was included in the source 
documents. Most of the data are presented as they were reported in the source 
documents. 
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Multiple soil investigations have been conducted at the Boeing Plant 2 and Jorgensen 
Forge facilities (Ecology 2007c; Ecology and Environment 2007b). Data are included in 
this section if the SCAP (Ecology 2007c) or data gaps report (Ecology and Environment 
2007b) clearly reported that the sample was in close proximity to the shoreline.  

Boeing conducts quarterly shoreline groundwater monitoring. Since multiple rounds 
of data were collected from the same sampling location, only the most recent round of 
data was selected for presentation in order to represent current conditions. The 
Groundwater Pathways Assessment (Windward 2003b) identified nine VOCs of 
concern for groundwater at the Boeing Plant 2/Jorgensen Forge site. The groundwater 
data presented in Windward (2003b) and the most recent quarterly monitoring report 
(Environmental Partners 2008) were also included for these VOCs. Some of the data 
presented in the SCAP and data gaps report were corrected based on a QA/QC of the 
data relative to those presented in the source documents. The corrections resulted 
from cross-checking against the original source materials or querying the Boeing 
Plant 2 database (Colligan 2008). Data from the 2-66 area were also added. A 
chlorinated VOC plume (originating at the Electronics Manufacturing Facility [EMF]) 
has been identified in groundwater underlying the 2-40s area. Remedial actions 
occurred between 2002 and 2005 and Boeing plans to continue remediation (Ecology 
and Environment 2007b).  

The seep data presented in this section were collected as part of the LDW RI 
(Windward 2004) and Boeing Plant 2 RFI (Weston 1998); no seep data were presented 
in the SCAP (Ecology 2007c) or the data gaps report (Ecology and Environment 
2007b). In addition, no porewater or stormwater data were identified in the SCAP 
(Ecology 2007c) or data gaps report (Ecology and Environment 2007b). Stormwater 
data collected by Golder Associates (2007) on behalf of The Boeing Company were 
summarized in this section. Tables I-35 through I-39 summarize bank soil, 
groundwater, seep, and stormwater data for the Boeing Plant 2/Jorgensen Forge SCA 
that were reported in the source documents. 
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Table I-35. Summary of chemical concentrations detected in bank soil in the Boeing Plant 2/Jorgensen Forge 
SCA 

FACILITY CHEMICALa, b 
YEAR(S) 

COLLECTED 

CONCENTRATION 
INFORMATION 

(mg/kg dw)c, d LOCATION SOURCESe ADDITIONAL INFORMATION 

Boeing Plant 2 chromium 1995, 2001 
15.5 – 792 
median = 35.9 
n = 11/11 

southwest bank 
area Pentec (2002)

Sample was collected from 
bank or closest upland 
boring to bank.  

f 

Boeing Plant 2 copper 1995, 2001 
12.8 – 28,100 
median = 989 
n = 21/21 

southwest bank 
area Pentec (2002) Sample was collected from 

fill material. 
f 

Boeing Plant 2 cadmium 1995, 2001 
1.3 – 121 
median =23.05 
n = 18/21 

southwest bank 
area Pentec (2002) Sample was collected from 

fill material. 
f 

Boeing Plant 2 lead  1995, 2001 
2.28 – 22,600 
median = 471 
n = 21/21 

southwest bank 
area Pentec (2002) Sample was collected from 

fill material. 
f 

Boeing Plant 2 silver 1995, 2001 
0.8 – 39 
median = 12.7 
n = 11/11 

southwest bank 
area Pentec (2002) Sample was collected from 

fill material. 
f 

Boeing Plant 2 zinc 1995, 2001 
32.1 – 16,600 
median = 960 
n = 28/28  

southwest bank 
area Pentec (2002) Sample was collected from 

fill material. 
f 

Boeing Plant 2 total PCBs 1995, 2001 
0.045 – 160 
median = 18 
n = 31/33 

southwest bank 
area Pentec (2002) Sample was collected from 

fill material. 
f 

Jorgensen 
Forge chromium 2004 350, 386 

n = 2/2 

along the 
shoreline bank 
face 

Farallon and Anchor 
(2006), as cited in Ecology 
and Environment (2007b); 
Ecology (2007c) 

Sample was collected from 
fill material. 

Jorgensen 
Forge copper 2004 

72.4 – 561.0 
median = nr 
n = nr 

along the 
shoreline bank 
face 

Farallon and Anchor 
(2006), as cited in Ecology 
and Environment (2007b); 
Ecology (2007c) 

Sample was collected from 
fill material. 
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FACILITY CHEMICALa, b 
YEAR(S) 

COLLECTED 

CONCENTRATION 
INFORMATION 

(mg/kg dw)c, d LOCATION SOURCESe ADDITIONAL INFORMATION 

Jorgensen 
Forge lead 2004 

1,010 – 5,450 
median = nr 
n = nr 

along the 
shoreline bank 
face 

Farallon and Anchor 
(2006), as cited in Ecology 
and Environment (2007b); 
Ecology (2007c) 

Sample was collected from 
fill material. 

Jorgensen 
Forge zinc 2004 

986 – 5,430 
median = nr 
n = nr 

along the 
shoreline bank 
face 

Farallon and Anchor 
(2006), as cited in Ecology 
and Environment (2007b); 
Ecology (2007c) 

Sample was collected from 
fill material. 

Jorgensen 
Forge total PCBs 2004 

0.0255 – 4.54 
median = nr 
n = nr 

along the 
shoreline bank 
face 

Farallon and Anchor 
(2006), as cited in Ecology 
and Environment (2007b); 
Ecology (2007c) 

Sample was collected from 
fill material. 

a Chemicals with at least one detected exceedance of an SQS in surface sediment within the Boeing Plant 2/Jorgensen Forge SCA 
b Mercury, acenaphthene, benzo(a)anthracene, benzo(g,h,i)perylene, benzofluoranthenes, chrysene, dibenzo(a,h)anthracene, dibenzofuran, fluoranthene, 

fluorene, indeno(1,2,3-cd)pyrene, phenanthrene, total LPAHs, total HPAHs, BBP, BEHP, phenol, and dioxins and furans were either not analyzed or were not 
detected, or the data for these chemicals were not reported in the source documents in a format that would allow them to be summarized in this table.  

c Significant figures are reported as available in source documentation; when converting units (i.e., from μg/kg to mg/kg) the number of significant figures was 
kept consistent with the number in the reported value. 

d n is the ratio of the number of detects to the total number of samples analyzed. Concentration ranges and median values were calculated using only detected 
data. For this reason, some estimated ranges and median values may be higher than actual concentrations. 

e Primary source materials (i.e., any documents listed “as cited in”) were not reviewed to compile this table. 
f 

BBP – butyl benzyl phthalate 
Data and citation provided by The Boeing Company. 

BEHP – bis(2-ethylhexyl) phthalate 
dw – dry weight 
HPAH – high-molecular-weight polycyclic aromatic hydrocarbon 
LPAH – low-molecular-weight polycyclic aromatic hydrocarbon 

nr – not reported 
PCB – polychlorinated biphenyl 
SCA – source control area 
SQS – sediment quality standard 
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Table I-36. Summary of chemical concentrations detected in groundwater in the Boeing Plant 2/  
Jorgensen Forge SCA 

FACILITY CHEMICALa, b 
YEAR 

COLLECTED 

CONCENTRATION 
INFORMATION 

(µg/L)c, d LOCATION SOURCESe ADDITIONAL INFORMATION 
Chemicals with Detections Above SQS in Surface Sediment    

Boeing Plant 2 cadmium 2006 
0.3 – 127 (total) 
median = 1.8 
n = 9/82 

2-66 Area 
Environmental Partners 
and Golder Associates 
(2007c)

 
f  

Boeing Plant 2 cadmium 2006 
0.2 – 128 (dissolved) 
median = 2 
n = 11/125 

2-66 Area 

Boeing Plant 2 cadmium 2005 2.0 (total) 
n = 1/31  

South Yard 
Area 

Environmental Partners 
and Golder Associates 
(2005), as cited in 
Ecology and Environment 
(2007b) 

Data are from Table 1 in Ecology and 
the Environment (2007b). Samples 
were collected from monitoring wells. Boeing Plant 2 cadmium 2005 n = 0/31 (dissolved)  South Yard 

Area 

Boeing Plant 2 cadmium  2007 154 (total) 
n = 1/24 

shoreline 
monitoring 
wells 

Environmental Partners 
(2008)  

Boeing Plant 2 cadmium  2007 
2, 76 (dissolved) 
n = 2/24 

shoreline 
monitoring 
wells 

Environmental Partners 
(2008)  

Boeing Plant 2 chromium 2006 
0.5 – 31 (total)  
median = 2 
n = 34/82 

2-66 Area 
Environmental Partners 
and Golder Associates 
(2007c) f

 
  

Boeing Plant 2 chromium 2006 
0.5 – 6 (dissolved)  
median = 1.8 
n = 38/125 

2-66 Area 

Boeing Plant 2 chromium 2005 
6 – 160 (total) 
median = 21 
n = 5/31 

South Yard 
Area 

Environmental Partners 
and Golder Associates 
(2006b), as cited in 
Ecology and Environment 
(2007b) 

Data are from Table 1 in Ecology and 
Environment (2007b). Samples were 
collected from monitoring wells. 

Boeing Plant 2 chromium 2005 
6 – 11 (dissolved) 
median = 6 
n = 3/31 

South Yard 
Area 
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FACILITY CHEMICALa, b 
YEAR 

COLLECTED 

CONCENTRATION 
INFORMATION 

(µg/L)c, d LOCATION SOURCESe ADDITIONAL INFORMATION 

Boeing Plant 2 chromium 2005 
12 (chromium VI) 
(dissolved) 
n = 1/7 

South Yard 
Area 

Boeing Plant 2 chromium 2005 8 (dissolved) 
n = 1/12 

South Yard 
Area 

Environmental Partners 
and Golder Associates 
(2006b), as cited in 
Ecology and Environment 
(2007b) 

Samples were collected from 12 direct 
push probe locations (A-level aquifer); 
data are from Table 3 in Ecology and 
Environment (2007b). 

Boeing Plant 2 chromium 2007 
6 – 30 (total) 
median = 10 
n = 7/24 

shoreline 
monitoring 
wells 

Environmental Partners 
(2008)  

Boeing Plant 2 chromium 2007 
6 – 20 (dissolved) 
median = 10 
n = 5/24 

shoreline 
monitoring 
wells 

Environmental Partners 
(2008)  

Boeing Plant 2 copper 2005 
0.5 – 52.4 (total) 
median = 1.7 
n = 13/31 

South Yard 
Area 

Environmental Partners 
and Golder Associates 
(2006b), as cited in 
Ecology and Environment 
(2007b) 

Data are from Table 1 in Ecology and 
Environment (2007b);. Samples were 
collected from monitoring wells. Source 
document did not specify whether the 
concentration was dissolved or total. Boeing Plant 2 copper 2005 

0.6 – 1.3 (dissolved) 
median = 0.8 
n = 9/31 

South Yard 
Area 

Boeing Plant 2 copper 2005 
0.5 – 14.6 (total)  
median = 5.0 
n = 17/29 

2-60s Area 
Environmental Partners 
and Golder Associates 
(2005), as cited in 
Ecology and Environment 
(2007b) 

Data are from Table 3 in Ecology and 
Environment (2007b). Some total 
results were discarded by 
Environmental Partners and Golder 
Associates because of high turbidity. 
Samples were collected from 
monitoring wells. Source document did 
not specify whether the concentration 
was dissolved or total. 

Boeing Plant 2 copper 2005 
0.6 – 13.8 (dissolved)  
median = 5.6 
n = 15/29 

2-60s Area 
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FACILITY CHEMICALa, b 
YEAR 

COLLECTED 

CONCENTRATION 
INFORMATION 

(µg/L)c, d LOCATION SOURCESe ADDITIONAL INFORMATION 

Boeing Plant 2 copper 2005 
0.6 – 74.6 (dissolved) 
median = 2.6 
n = 34/44 

2-60s Area 

Environmental Partners 
and Golder Associates 
(2005), as cited in 
Ecology and Environment 
(2007b) 

Samples were collected from 26 direct 
push probe locations (A-level aquifer) 
and 18 probe locations (B-level 
aquifer); data are from Table 3 in 
Ecology and Environment (2007b). 
Some total results were discarded by 
Environmental Partners and Golder 
Associates because of high turbidity. 
Source document did not specify 
whether the concentration was 
dissolved or total. 

Boeing Plant 2 copper 1992 – 
1994 

3 – 5 
median = nr 
n = nr 

2-10 Area 
Weston Solutions (2000), 
as cited in Ecology and 
Environment (2007b) 

The number of samples analyzed was 
not reported in the data gaps report 
Ecology and Environment (2007b). 
Source document did not specify 
whether the concentration was 
dissolved or total. 

Boeing Plant 2 copper 2007 
0.6 – 31 (total) 
median = 3.8 
n = 8/24 

shoreline 
monitoring 
wells 

Environmental Partners 
(2008)  

Boeing Plant 2 copper 2007 
0.5 – 28 (dissolved) 
median = 3 
n = 9/24 

shoreline 
monitoring 
wells 

Environmental Partners 
(2008)  

Boeing Plant 2 lead 2006 
4.0 – 7.0 (total)  
median = 5  
n = 4/82 

2-66 Area 
Environmental Partners 
and Golder Associates 
(2007c)f

 
  

Boeing Plant 2 lead 2006 
1.0 – 12.0 (dissolved)  
median = 3.5 
n = 4/125 

2-66 Area 

Boeing Plant 2 lead 2005 12 (total) 
n = 1/31 

South Yard 
Area 

Environmental Partners 
(2006), as cited in 
Ecology and Environment 
(2007b) 

Data are from Table 1 in Ecology and 
Environment (2007b). Samples were 
collected from monitoring wells. Boeing Plant 2 lead 2005 n = 0/31 (dissolved) South Yard 

Area 
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FACILITY CHEMICALa, b 
YEAR 

COLLECTED 

CONCENTRATION 
INFORMATION 

(µg/L)c, d LOCATION SOURCESe ADDITIONAL INFORMATION 

Boeing Plant 2 lead 2005 3.0, 9.5 (total) 
n = 2/29  2-60s Area Environmental Partners 

and Golder Associates 
(2005), as cited in 
Ecology and Environment 
(2007b) 

Data are from Table 3 in Ecology and 
Environment (2007b). Samples were 
collected from monitoring wells. Boeing Plant 2 lead 2005 3, 3 (dissolved) 

n = 2/29 2-60s Area 

Boeing Plant 2 lead 2005 2.9 (dissolved)  
n = 1/44 2-60s Area 

Environmental Partners 
and Golder Associates 
(2005), as cited in 
Ecology and Environment 
(2007b) 

Samples were collected from 26 direct 
push probe locations (A-level aquifer) 
and 18 probe locations (B-level 
aquifer); data are from Table 3 in 
Ecology and Environment (2007b). 

Boeing Plant 2 mercury 2006 0.0866, 0.0872 (total)  
n = 2/82 2-66 Area 

Environmental Partners 
and Golder Associates 
(2007c) f

 
  Boeing Plant 2 mercury 2006 

0.0392, 0.332 
(dissolved)  
n = 2/132 

2-66 Area 

Boeing Plant 2 mercury 2005 0.0332 (total) 
n = 1/31 

South Yard 
Area 

Environmental Partners 
(2006), as cited in 
Ecology and Environment 
(2007b) 

Data are from Table 1 in Ecology and 
Environment (2007b). Samples were 
collected from monitoring wells. Boeing Plant 2 mercury 2005 0.0604 (dissolved) 

n = 1/31 
South Yard 
Area 

Boeing Plant 2 mercury 2005 n = 0/30 (total) 2-60s Area 

Environmental Partners 
and Golder Associates 
(2005), as cited n 
Ecology and Environment 
(2007b) 

Data are from Table 3 in Ecology and 
Environment (2007b). Samples were 
collected from monitoring wells. 

Boeing Plant 2 mercury 2005 0.106 (dissolved) 
n = 1/44 2-60s Area 

Environmental Partners 
and Golder Associates 
(2005), as cited in 
Ecology and Environment 
(2007b) 

Samples were collected from 26 direct 
push probe locations (A-level aquifer) 
and 18 probe locations (B-level 
aquifer); data are from Table 3 in 
Ecology and Environment (2007b). 
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FACILITY CHEMICALa, b 
YEAR 

COLLECTED 

CONCENTRATION 
INFORMATION 

(µg/L)c, d LOCATION SOURCESe ADDITIONAL INFORMATION 

Boeing Plant 2 silver 2005 0.2 (total) 
n = 1/31 

South Yard 
Area 

Environmental Partners 
and Golder Associates 
(2005), as cited in 
Ecology and Environment 
(2007b) 

Data are from Table 3 in Ecology and 
Environment (2007b). Samples were 
collected from monitoring wells. Boeing Plant 2 silver 2005 n = 0/31 (dissolved) South Yard 

Area 

Boeing Plant 2 silver 2005 
0. 2 – 56.9 (total)  
median = 0.3 
n = 13/82 

South Yard 
Area Environmental Partners 

and Golder Associates 
(2007c)f

 
  

Boeing Plant 2 silver 2005 
0.2 – 55.4 (dissolved)  
median = 0.4  
n = 9/125 

South Yard 
Area 

Boeing Plant 2 silver 2007 25.2 (total) 
n = 1/24 

shoreline 
monitoring 
wells 

Environmental Partners 
(2008)  

Boeing Plant 2 silver 2007 0.2, 27 (dissolved) 
n = 2/24 

shoreline 
monitoring 
wells 

Environmental Partners 
(2008)  

Boeing Plant 2 zinc 2005 
6.0 – 953.0 (total) 
median = 19 
n = 7/31 

South Yard 
Area Environmental Partners 

(2006), as cited in 
Ecology and Environment 
(2007b) 

Data are from Table 1 in Ecology and 
Environment (2007b). Samples were 
collected from monitoring wells.  

Boeing Plant 2 zinc 2005 
16 – 717.0 (dissolved) 
median = 26 
n = 4/31 

South Yard 
Area 

Boeing Plant 2 zinc 2005 
7 – 45 (dissolved)  
median = 15 
n = 10/12 

South Yard 
Area 

Environmental Partners 
(2006), as cited in 
Ecology and Environment 
(2007b) 

Samples were collected from 12 direct 
push probe locations (A-level aquifer); 
data are from Table 1 in Ecology and 
Environment (2007b).  

Boeing Plant 2 zinc 2005 
6.0 – 28.0 (total) 
median = 8 
n = 14/29 

2-60s Area Environmental Partners 
and Golder Associates 
(2005), as cited in 
Ecology and Environment 
(2007b) 

Data are from Table 3 in Ecology and 
Environment (2007b). Samples were 
collected from monitoring wells.  

Boeing Plant 2 zinc 2005 
6.0 – 19 (dissolved) 
median = 8 
n = 16/29 

2-60s Area 
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FACILITY CHEMICALa, b 
YEAR 

COLLECTED 

CONCENTRATION 
INFORMATION 

(µg/L)c, d LOCATION SOURCESe ADDITIONAL INFORMATION 

Boeing Plant 2 zinc 2005 
6 – 158 (dissolved)  
median = 11 
n = 35/44 

2-60s Area 

Environmental Partners 
and Golder Associates 
(2005), as cited in 
Ecology and Environment 
(2007b) 

Samples were collected from 26 direct 
push probe locations (A-level aquifer) 
and 18 probe locations (B-level 
aquifer); data are from Table 3 in 
Ecology and Environment (2007b).  

Boeing Plant 2 zinc 2007 
75 - 3330 (total) 
median = 340 
n = 3/24 

shoreline 
monitoring 
wells 

Environmental Partners 
(2008)  

Boeing Plant 2 zinc 2007 
50 – 1720 (dissolved) 
median = 280 
n = 3/24 

shoreline 
monitoring 
wells 

Environmental Partners 
(2008)  

Boeing Plant 2 BEHP 2005 
1.6 – 3.4 

median = 3.2 
n = 3/20  

2-60s Area 

Environmental Partners 
and Golder Associates 
(2005), as cited in 
Ecology and Environment 
(2007b) 

Samples were collected from 12 direct 
push probe locations (A-level aquifer) 
and 8 probe locations (B-level aquifer); 
data are from Table 3 in Ecology and 
Environment (2007b). Twenty samples 
were referred to in the data gaps report 
Ecology and Environment (2007b), but 
the data table provided in the report 
indicated that twenty-two samples were 
analyzed. Source document did not 
specify whether the concentration was 
dissolved or total. 

Boeing Plant 2 phenol 2005 3.2 

n = 1/13 
South Yard 
Area 

Environmental Partners 
(2006), as cited in 
Ecology and Environment 
(2007b) 

Data are from Table 1 in Ecology and 
Environment (2007b). Samples were 
collected from monitoring wells. Source 
document did not specify whether the 
concentration was dissolved or total. 

Boeing Plant 2 total PCBs 2005 
0.016 – 0.073 

median = 0.035  
n = 4/10 

2-60s Area 

Environmental Partners 
and Golder Associates 
(2005), as cited in 
Ecology and Environment 
(2007b) 

Samples were collected from 8 direct 
push probe locations (A-level aquifer) 
and 2 probe locations (B-level aquifer); 
data are from Table 3 in Ecology and 
Environment (2007b). Source 
document did not specify whether the 
concentration was dissolved or total. 
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FACILITY CHEMICALa, b 
YEAR 

COLLECTED 

CONCENTRATION 
INFORMATION 

(µg/L)c, d LOCATION SOURCESe ADDITIONAL INFORMATION 

Boeing Plant 2 total PCBs 2007 0.015 
n = 1/2 

shoreline 
monitoring 
wells 

Environmental Partners 
(2008) 

Two wells were sampled in November 
2007. 

VOCs  g      

Boeing Plant 2 1,1-
dichloroethene 2006 

< 0.2h

2-60s Area 
 – 100 

median = nr 
n = 4/73 

Environmental Partners 
and Golder Associates 
(2006a), as cited in 
Ecology and Environment 
(2007b) 

 

Boeing Plant 2 1,1-
dichloroethene 2005 

< 0.2h

South Yard 
 – 1.9  

median = nr 
n = nr/45 

Environmental Partners 
and Golder Associates 
(2006b), as cited in 
Ecology and Environment 
(2007b) 

 

Boeing Plant 2 1,1- 
dichloroethene 2005 0.3 

n = 1/29 2-60s Area Ecology and Environment 
(2007b) 

Data are from Table 3 in Ecology and 
Environment (2007b); the range and 
median presented here include only 
detected concentrations. Samples 
were collected from monitoring wells. 

Boeing Plant 2 1,1- 
dichloroethene 2005 

0.2 – 0.3  
median = 0.3 
n = 3/44 

2-60s Area Ecology and Environment 
(2007b) 

Samples were collected from 26 direct 
push probe locations (A-level aquifer) 
and 18 probe locations (B-level 
aquifer); data are from Table 3 in 
Ecology and Environment (2007b); the 
range and median presented here 
include only detected concentrations. 

Boeing Plant 2 1,1- 
dichloroethene 2005 

0.2 – 1.9  
median = 1.3  
n = 3/32  

South Yard 
Area 

Ecology and Environment 
(2007b) 

Data are from Table 1 in Ecology and 
Environment (2007b); the range and 
median presented here include only 
detected concentrations. Samples 
were collected from monitoring wells. 
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FACILITY CHEMICALa, b 
YEAR 

COLLECTED 

CONCENTRATION 
INFORMATION 

(µg/L)c, d LOCATION SOURCESe ADDITIONAL INFORMATION 

Boeing Plant 2 1,1- 
dichloroethene 2005 0.4 

n = 1/12 
South Yard 
Area 

Ecology and Environment 
(2007b) 

Samples were collected from 12 direct 
push probe locations (A-level aquifer); 
data are from Table 1 in Ecology and 
Environment (2007b); only detected 
concentrations are presented. 

Boeing Plant 2 1,1-
dichloroethene 1990-1996 2.6 

n = 1/nr 2-10 Area 
Weston Solutions (2000) 
as cited in Ecology and 
Environment (2007b) 

 

Boeing Plant 2 benzene 2006 
< 0.2h

2-60s Area 
 – 110  

median = nr 
n = 10/73 

Environmental Partners 
and Golder Associates 
(2006a), as cited in 
Ecology and Environment 
(2007b) 

 

Boeing Plant 2 benzene 2006 2.6 
n = 1/18 

shoreline 
monitoring 
wells 

Environmental Partners 
(2006), as cited in 
Ecology and Environment 
(2007b) 

Eighteen of the twenty-eight monitoring 
wells were sampled. 

Boeing Plant 2 benzene 2005 
0.2 – 110  
median = 3.75 
n = 8/29 

2-60s Area Ecology and Environment 
(2007b) 

Data are from Table 3 in Ecology and 
Environment (2007b); the range and 
median presented here include only 
detected concentrations. Samples 
were collected from monitoring wells. 

Boeing Plant 2 benzene 2005 0.3, 1.1 
n = 2/44 2-60s Area Ecology and Environment 

(2007b) 

Samples were collected from 26 direct 
push probe locations (A-level aquifer) 
and 18 probe locations (B-level 
aquifer); data are from Table 3 in 
Ecology and Environment (2007b); the 
range and median presented here 
include only detected concentrations. 

Boeing Plant 2 benzene 2005 0.3, 0.8 
n = 2/12 

South Yard 
Area 

Ecology and Environment 
(2007b) 

Samples were collected from 12 direct 
push probe locations (A-level aquifer); 
data are from Table 1 in Ecology and 
Environment (2007b); only detected 
concentrations are presented. 
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FACILITY CHEMICALa, b 
YEAR 

COLLECTED 

CONCENTRATION 
INFORMATION 

(µg/L)c, d LOCATION SOURCESe ADDITIONAL INFORMATION 

Boeing Plant 2 benzene 2005 
0.3 – 5.3  
median = 0.9 
n = 6/32 

South Yard 
Area 

Ecology and Environment 
(2007b) 

Data are from Table 1 in Ecology and 
Environment (2007b); the range and 
median presented here include only 
detected concentrations. Samples 
were collected from monitoring wells. 

Boeing Plant 2 cis-1,2-
dichloroethene 2007 

2 – 460 
median = 3.4 
n = 3/24 

shoreline 
monitoring 
wells 

Environmental Partners 
(2008) 

Twenty-four monitoring wells were 
sampled in November 2007. 

Boeing Plant 2 cis-1,2-
dichloroethene 2005 

0.2 – 37 
median = 0.6 
n = 15/29 

2-60s Area Ecology and Environment 
(2007b) 

Data are from Table 3 in Ecology and 
Environment (2007b); the range and 
median presented here include only 
detected concentrations. Samples 
were collected from monitoring wells. 

Boeing Plant 2 cis-1,2-
dichloroethene 2005 

0.2 – 90 
median = 0.8 
n = 19/44 

2-60s Area Ecology and Environment 
(2007b) 

Samples were collected from 26 direct 
push probe locations (A-level aquifer) 
and 18 probe locations (B-level 
aquifer); data are from Table 3 in 
Ecology and Environment (2007b); the 
range and median presented here 
include only detected concentrations. 

Boeing Plant 2 cis-1,2-
dichloroethene 2005 

0.2 – 49  
median = 2.3  
n = 14/32 

South Yard 
Area 

Ecology and Environment 
(2007b) 

Data are from Table 1 in Ecology and 
Environment (2007b); the range and 
median presented here include only 
detected concentrations. Samples 
were collected from monitoring wells. 

Boeing Plant 2 cis-1,2-
dichloroethene 2005 

0.3 – 83  
median = 1.35  
n = 9/12 

South Yard 
Area 

Ecology and Environment 
(2007b) 

Samples were collected from 12 direct 
push probe locations (A-level aquifer); 
data are from Table 1 in Ecology and 
Environment (2007b); only detected 
concentrations are presented. 

Boeing Plant 2 ethylbenzene 2006 
< 0.2h

2-60s Area 
– 900 

median = nr 
n = 4/73 

Environmental Partners 
and Golder Associates 
(2006a), as cited in 
Ecology and Environment 
(2007b) 
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FACILITY CHEMICALa, b 
YEAR 

COLLECTED 

CONCENTRATION 
INFORMATION 

(µg/L)c, d LOCATION SOURCESe ADDITIONAL INFORMATION 

Boeing Plant 2 ethylbenzene 2005 
0.5 – 875  
median = 765 
n = 4/29 

2-60s Area Ecology and Environment 
(2007b) 

Data are from Table 3 in Ecology and 
Environment (2007b); the range and 
median presented here include only 
detected concentrations. Samples 
were collected from monitoring wells. 

Boeing Plant 2 ethylbenzene 2005 
0.2 – 1  
median = 0.6  
n = 2/32 

South Yard 
Area 

Ecology and Environment 
(2007b) 

Data are from Table 1 in Ecology and 
Environment (2007b); the range and 
median presented here include only 
detected concentrations. Samples 
were collected from monitoring wells. 

Boeing Plant 2 tetrachloro-
ethene 2006 

< 0.2h

2-60s Area 
 – 15  

median = nr 
n = 11/73 

Environmental Partners 
and Golder Associates 
(2006a), as cited in 
Ecology and Environment 
(2007b) 

 

Boeing Plant 2 tetrachloro-
ethene 2005 

0.2 – 6.3  
median = 0.95  
n = 6/44 

2-60s Area Ecology and Environment 
(2007b) 

Samples were collected from 26 direct 
push probe locations (A-level aquifer) 
and 18 probe locations (B-level 
aquifer); data are from Table 3 in 
Ecology and Environment (2007b); the 
range and median presented here 
include only detected concentrations. 

Boeing Plant 2 tetrachloro-
ethene 2005 

0.85 – 6.8  
median = 1.55 
n = 5/29 

2-60s Area Ecology and Environment 
(2007b) 

Data are from Table 3 in Ecology and 
Environment (2007b); the range and 
median presented here include only 
detected concentrations. Samples 
were collected from monitoring wells. 

Boeing Plant 2 tetrachloro-
ethene 2005 

0.2 – 3.8  
median = 1.2 
n = 3/32 

South Yard 
Area 

Ecology and Environment 
(2007b) 

Data are from Table 1 in Ecology and 
Environment (2007b); the range and 
median presented here include only 
detected concentrations. Samples 
were collected from monitoring wells. 

Boeing Plant 2 toluene 2007 1.1 
n = 1/24 

shoreline 
monitoring 
wells 

Environmental Partners 
(2008) 

Twenty-four shoreline wells along 
Plant 2 were sampled in November 
2007. 
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FACILITY CHEMICALa, b 
YEAR 

COLLECTED 

CONCENTRATION 
INFORMATION 

(µg/L)c, d LOCATION SOURCESe ADDITIONAL INFORMATION 

Boeing Plant 2 toluene 2005 
0.2 – 67  
median = 26  
n = 4/29 

2-60s area Ecology and Environment 
(2007b) 

Data are from Table 3 in Ecology and 
Environment (2007b); the range and 
median presented here include only 
detected concentrations. Samples 
were collected from monitoring wells. 

Boeing Plant 2 toluene 2005 
0.2 – 18  
median = 0.6 
n = 3/32 

South Yard 
Area 

Ecology and Environment 
(2007b) 

Data are from Table 1 in Ecology and 
Environment (2007b); the range and 
median presented here include only 
detected concentrations. Samples 
were collected from monitoring wells. 

Boeing Plant 2 trichloroethene 2007 
1.4 – 16 
median = 2.3 
n = 4/24 

shoreline 
monitoring 
wells 

Environmental Partners 
(2008) 

Twenty-four shoreline wells along Plant 
2 were sampled in November 2007. 

Boeing Plant 2 trichloroethene 2006 
< 0.2h

2-60s Area 
 – 250 

median = nr 
n = 32/73 

Environmental Partners 
and Golder Associates 
(2006a), as cited in 
Ecology and Environment 
(2007b) 

 

Boeing Plant 2 trichloroethene 2005  
< 0.2h

South Yard 
Area 

 – 110  
median = nr 
n = nr/45 

EPI and Golder 
Associates (2006b), as 
cited in Ecology and 
Environment (2007b) 

 

Boeing Plant 2 trichloroethene 2005 
0.65 – 29  
median = 7.7 
n = 11/29 

2-60s Area Ecology and Environment 
(2007b) 

Data are from Table 3 in Ecology and 
Environment (2007b); the range and 
median presented here include only 
detected concentrations. Samples 
were collected from monitoring wells. 

Boeing Plant 2 trichloroethene 2005 
0.2 – 250 
median = 1.5 
n = 21/44 

2-60s Area Ecology and Environment 
(2007b) 

Samples were collected from 26 direct 
push probe locations (A-level aquifer) 
and 18 probe locations (B-level 
aquifer); data are from Table 3 in 
Ecology and Environment (2007b); the 
range and median presented here 
include only detected concentrations. 
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FACILITY CHEMICALa, b 
YEAR 

COLLECTED 

CONCENTRATION 
INFORMATION 

(µg/L)c, d LOCATION SOURCESe ADDITIONAL INFORMATION 

Boeing Plant 2 trichloroethene 2005 
0.3 – 110  
median = 2.5  
n = 12/32 

South Yard 
Area 

Ecology and Environment 
(2007b) 

Data are from Table 1 in Ecology and 
Environment (2007b); the range and 
median presented here include only 
detected concentrations. Samples 
were collected from monitoring wells. 

Boeing Plant 2 trichloroethene 2005 15 
n = 1/12 

South Yard 
Area 

Ecology and Environment 
(2007b) 

Samples were collected from 12 direct 
push probe locations (A-level aquifer); 
data are from Table 1 in Ecology and 
Environment (2007b); only detected 
concentrations are presented. 

Boeing Plant 2 vinyl chloride 2007 21, 130 
n = 2/24 

shoreline 
monitoring 
wells 

Environmental Partners 
(2008) 

Twenty-four shoreline wells along Plant 
2 were sampled in November 2007. 

Boeing Plant 2 vinyl chloride 2006 
< 0.2h

2-60s Area 
 – 15  

median = nr 
n = 28/73 

EPI and Golder 
Associates(2006a), as 
cited in Ecology and 
Environment (2007b) 

 

Boeing Plant 2 vinyl chloride 2005  
< 0.2h

South Yard 
Area 

 – 31  
median = nr 
n = nr/45 

EPI and Golder 
Associates (2006b), as 
cited in Ecology and 
Environment (2007b) 

 

Boeing Plant 2 vinyl chloride 2005 
0.3 – 3.9 
median = 0.9 
n = 11/29 

2-60s Area Ecology and Environment 
(2007b) 

Data are from Table 3 in Ecology and 
Environment (2007b); the range and 
median presented here include only 
detected concentrations. Samples 
were collected from monitoring wells. 

Boeing Plant 2 vinyl chloride 2005 
0.2 – 14  
median = 0.7 
n = 17/44 

2-60s Area Ecology and Environment 
(2007b) 

Samples were collected from 26 direct 
push probe locations (A-level aquifer) 
and 18 probe locations (B-level 
aquifer); data are from Table 3 in 
Ecology and Environment (2007b); the 
range and median presented here 
include only detected concentrations. 
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FACILITY CHEMICALa, b 
YEAR 

COLLECTED 

CONCENTRATION 
INFORMATION 
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Boeing Plant 2 vinyl chloride 2005 
1.2 – 14  
median = 5.2  
n = 15/32 

South Yard 
Area 

Ecology and Environment 
(2007b) 

Data are from Table 1 in Ecology and 
Environment (2007b); the range and 
median presented here include only 
detected concentrations. Samples 
were collected from monitoring wells. 

Boeing Plant 2 vinyl chloride 2005 
0.6 – 31 
median = 6.25 
n = 8/12 

South Yard 
Area 

Ecology and Environment 
(2007b) 

Samples were collected from 12 direct 
push probe locations (A-level aquifer); 
data are from Table 1 in Ecology and 
Environment (2007b); only detected 
concentrations are presented. 

Boeing Plant 2 xylene (m,p-) 2007 1.1  
n = 1/24 

shoreline 
monitoring 
wells 

Environmental Partners 
(2008) 

Twenty-four shoreline wells along Plant 
2 were sampled in November 2007. 

Boeing Plant 2 xylene (m,p-) 2005 
0.5 – 1950 
median = 250 
n = 4/29 

2-60s Area Ecology and Environment 
(2007b) 

Data are from Table 3 in Ecology and 
Environment (2007b); the range and 
median presented here include only 
detected concentrations. Samples 
were collected from monitoring wells. 

Boeing Plant 2 xylene (o-) 2005 
0.4 – 430  
median = 28.5 
n = 4/29 

2-60s Area Ecology and Environment 
(2007b) 

Data are from Table 3 in Ecology and 
Environment (2007b); the range and 
median presented here include only 
detected concentrations. Samples 
were collected from monitoring wells. 

Boeing Plant 2 xylene (m,p-) 2005 3.8 
n = 1/32 

South Yard 
Area 

Ecology and Environment 
(2007b) 

Data are from Table 1 in Ecology and 
Environment (2007b); the range and 
median presented here include only 
detected concentrations. Samples 
were collected from monitoring wells. 

Boeing Plant 2 xylene (o-) 2005 1.8  
n = 1/32 

South Yard 
Area 

Ecology and Environment 
(2007b) 

Data are from Table 1 in Ecology and 
Environment (2007b); the range and 
median presented here include only 
detected concentrations. Samples 
were collected from monitoring wells. 
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FACILITY CHEMICALa, b 
YEAR 

COLLECTED 

CONCENTRATION 
INFORMATION 

(µg/L)c, d LOCATION SOURCESe ADDITIONAL INFORMATION 

Jorgensen 
Forge 

cis-1,2-
dichloroethene 2007 14 

n = 1/4 

Shoreline 
monitoring 
wells 

Environmental Partners 
(2008)

Four wells along the Jorgensen 
shoreline near Plant 2 were sampled 
by Boeing. 

 f 

Jorgensen 
Forge benzene 2007 6.2 

n = 1/4 

Shoreline 
monitoring 
wells 

Environmental Partners 
(2008) 

Wells along the Jorgensen shoreline 
near Plant 2 were sampled by Boeing. 

Jorgensen 
Forge vinyl chloride 2007 7.9, 500 

n = 2/4 

Shoreline 
monitoring 
wells 

Environmental Partners 
(2008) 

Wells along the Jorgensen shoreline 
near Plant 2 were sampled by Boeing. 

Note: If duplicate samples were presented in data tables in the source documents, an average was calculated and included in the presented range, median, and 
sample count. Dilutions were not included unless it was clear that they superseded another sample (i.e., E or ES qualified). Samples that were reanalyzed 
were not included in this table.  

a Chemicals with at least one detected exceedance of an SQS in surface sediment within the Boeing Plant 2/Jorgensen Forge SCA. 
b Acenaphthene, benzo(a)anthracene, benzo(g,h,i)perylene, benzofluoranthene, chrysene, dibenzo(a,h)anthracene, dibenzofuran, fluoranthene, fluorene, 

ideno(1,2,3-cd)pyrene, phenanthrene, total LPAHs, total HPAHs, BBP, and dioxins and furans were either not analyzed or were not detected, or the data for 
these chemicals were not reported in the source documents in a format that would allow them to be summarized in this table.  

c Significant figures are reported as available in source documentation; when converting units (i.e., from mg/L to μg/L), the number of significant figures was 
kept consistent with the number in the reported value. 

d n is the ratio of the number of detects to the total number of samples analyzed. Concentration ranges and median values were calculated using only detected 
data. For this reason, some estimated ranges and median values may be higher than actual concentrations. 

e Primary source materials (i.e., any documents listed as “as cited in”) were not reviewed to compile this table. 
f Data and citation provided by The Boeing Company. 
g VOC data were summarized, as available, at EPA’s request and not because of SQS exceedances in surface sediment in the SCA. The Groundwater 

Pathways Assessment (Windward 2003b) and the Early Action Area 4 data gaps report (Ecology and Environment 2007b) identified VOCs of concern for 
groundwater at the Boeing Plant 2/Jorgensen Forge site. Data for these VOCs were included in this table. VOCs identified in the Early Action Area 4 data 
gaps report for the Boeing Plant 2/Jorgensen Forge properties were based on a comparison to the surface water screening levels or as indicated in the data 
gaps report text (Ecology and Environment 2007b).  

h 

BBP – butyl benzyl phthalate 
The range reported in the source document presented a minimum that was a non-detect concentration, the minimum detected concentration was not reported. 

BEHP – bis(2-ethylhexyl) phthalate 
EPA – US Environmental Protection Agency 
EPI – Environmental Partners Inc. 
HPAH – high-molecular-weight polycyclic aromatic 

hydrocarbon 

LDW – Lower Duwamish Waterway 
LPAH – low-molecular-weight polycyclic aromatic 

hydrocarbon 
nr – not reported  
NTU – nephelometric turbidity unit 
PCB – polychlorinated biphenyl 

SCA – source control area  
SCAP – source control action plan 
SQS – sediment quality standard 
VOC – volatile organic compound 
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Table I-37. Summary of chemical concentrations detected in seeps in the Boeing Plant 2/Jorgensen Forge SCA 

FACILITY CHEMICALa, b 
YEAR 

COLLECTED 

CONCENTRATION 
INFORMATION 

(µg/L)c, d LOCATION SOURCES ADDITIONAL INFORMATION 

Boeing 
Plant 2 chromium 1995 

6 – 49 (total)  
median = 14  
n = 6/17 

various seeps along Boeing 
Plant 2 shoreline Weston (1998)  

Boeing 
Plant 2 copper 1995 8 (dissolved) 

n = 1/10 
various seeps along Boeing 
Plant 2 shoreline Weston (1998)  

Boeing 
Plant 2 copper 1995 

2 – 60 (total)  
median = 15  
n = 11/17 

various seeps along Boeing 
Plant 2 shoreline Weston (1998)  

Boeing 
Plant 2 lead 1995 

1 – 104 (total)  
median = 5.5  
n = 14/17 

various seeps along Boeing 
Plant 2 shoreline Weston (1998)  

Boeing 
Plant 2 mercury 1995 

0.2 – 0.2 (total)  
median = 0.2  
n = 3/17 

various seeps along Boeing 
Plant 2 shoreline Weston (1998)  

Boeing 
Plant 2 zinc 1995 

30 – 90 (dissolved)  
median = 35  
n = 3/10 

various seeps along Boeing 
Plant 2 shoreline Weston (1998)  

Boeing 
Plant 2 zinc 1995 

6 – 200 (total)  
median = 50  
n = 14/17 

various seeps along Boeing 
Plant 2 shoreline Weston (1998)  

Boeing 
Plant 2 fluoranthene 1995 1.3 (total) 

n = 1/17 
various seeps along Boeing 
Plant 2 shoreline Weston (1998)  

Boeing 
Plant 2 phenanthrene 1995 1.0 (total) 

n = 1/17 
various seeps along Boeing 
Plant 2 shoreline Weston (1998)  

Boeing 
Plant 2 total PCBs 1995 

0.93 – 4.6 (total) 
median = 1.75  
n = 4/17 

various seeps along Boeing 
Plant 2 shoreline Weston (1998)  

Jorgensen 
Forge copper 2004 10.2 (total) 

n = 1/1 
southern end of property at 
approximately RM 3.7 Windward (2004) Samples were collected as part 

of the LDW RI. 

Jorgensen 
Forge copper 2004 8.16 (dissolved)  

n = 1/1 
southern end of property at 
approximately RM 3.7 Windward (2004) Samples were collected as part 

of the LDW RI. 
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FACILITY CHEMICALa, b 
YEAR 

COLLECTED 

CONCENTRATION 
INFORMATION 

(µg/L)c, d LOCATION SOURCES ADDITIONAL INFORMATION 
Jorgensen 
Forge lead 2004 1.44 (total)  

n = 1/1 
southern end of property at 
approximately RM 3.7 Windward (2004) Samples were collected as part 

of the LDW RI. 

Jorgensen 
Forge lead 2004 0.096 (dissolved)  

n = 1/1 
southern end of property at 
approximately RM 3.7 Windward (2004) Samples were collected as part 

of the LDW RI. 

Jorgensen 
Forge mercury 2004 0.00061 (total)  

n = 1/1 
southern end of property at 
approximately RM 3.7 Windward (2004) Samples were collected as part 

of the LDW RI. 

Jorgensen 
Forge mercury 2004 0.00062 (dissolved)  

n = 1/1 
southern end of property at 
approximately RM 3.7 Windward (2004) Samples were collected as part 

of the LDW RI. 

Jorgensen 
Forge silver 2004 0.086 (total)  

n = 1/1 
southern end of property at 
approximately RM 3.7 Windward (2004) Samples were collected as part 

of the LDW RI. 

Jorgensen 
Forge silver 2004 0.112 (dissolved)  

n = 1/1 
southern end of property at 
approximately RM 3.7 Windward (2004) Samples were collected as part 

of the LDW RI. 

Jorgensen 
Forge zinc 2004 10.8 (total)  

n = 1/1 
southern end of property at 
approximately RM 3.7 Windward (2004) Samples were collected as part 

of the LDW RI. 

Jorgensen 
Forge zinc 2004 8.08 (dissolved)  

n = 1/1 
southern end of property at 
approximately RM 3.7 Windward (2004) Samples were collected as part 

of the LDW RI. 
a Chemicals with at least one detected exceedance of an SQS in surface sediment within the Boeing Plant 2/Jorgensen Forge SCA.  
b Cadmium, acenaphthene, benzo(a)anthracene, benzofluoranthenes, benzo(g,h,i)perylene, benzofluoranthenes, chrysene, dibenzo(a,h)anthracene, 

dibenzofuran, fluoranthene, fluorene, ideno(1,2,3-cd)pyrene, phenanthrene, total LPAHs, total HPAHs BBP, BEHP, phenol, and dioxins and furans were either 
not analyzed or were not detected, or the data for these chemicals were not reported in the source documents in a format that would allow them to be 
summarized in this table. 

c Significant figures are reported as available in source documentation; when converting units (i.e., from mg/L to μg/L), the number of significant figures was 
kept consistent with the number in the reported value. 

d 

BBP – butyl benzyl phthalate 

n is the ratio of the number of detects to the total number of samples analyzed. Concentration ranges and median values were calculated using only detected 
data. For this reason, some estimated ranges and median values may be higher than actual concentrations. 

BEHP – bis(2-ethylhexyl) phthalate 
HPAH – high-molecular-weight polycyclic aromatic hydrocarbon 
LDW – Lower Duwamish Waterway 
LDWG – Lower Duwamish Waterway Group 
LPAH – low-molecular-weight polycyclic aromatic hydrocarbon 

PCBs – polychlorinated biphenyls 
RFI – RCRA facility investigation 
RI – remedial investigation 
RM – river mile 
SCA – source control area 
SQS – sediment quality standard 
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Table I-38. Summary of chemical concentrations detected in porewater in the Boeing Plant 2/Jorgensen Forge 
SCA  

FACILITY CHEMICALa, b 
YEAR 

COLLECTED 

CONCENTRATION 
INFORMATION 

(µg/L)c, d LOCATION SOURCES ADDITIONAL INFORMATION 
Boeing 
Plant 2
Jorgensen 
Forge 

cis-1,2-
dichloroethene 

2005 

0.2 – 1.7 
n = 7/10 

near the Jorgensen Forge/ 
Boeing Plant 2 boundary 

Windward 
(2006a) Two of the 10 samples from 

Boeing Plant 2 were field 
replicates collected at PE-10. 

Boeing 
Plant 2/
Jorgensen 
Forge 

trichloroethene 2005 

0.2 – 0.2 
n = 2/10 

near the Jorgensen Forge/ 
Boeing Plant 2 boundary 

Windward 
(2006a) Two of the 10 samples from 

Boeing Plant 2 were field 
replicates collected at PE-10. 

Boeing 
Plant 2/
Jorgensen 
Forge vinyl chloride 

2005 

1.1 – 13 
n = 2/10 

near the Jorgensen Forge/ 
Boeing Plant 2 boundary 

Windward 
(2006a) Two of the 10 samples from 

Boeing Plant 2 were field 
replicates collected at PE-10. 

a VOC data were summarized, as available, at EPA’s request and not because of SQS exceedances in surface sediment in the SCA. 
b Cadmium, chromium, copper, lead, mercury, silver, zinc, acenaphthene, benzo(a)anthracene, benzofluornthenes, benzo(g,h,i)perylene, chrysene, 

dibenzo(a,h)anthracene, dibenzofuran, fluoranthene, fluorene, Ideno(1,2,3-cd)pyrene, phenanthrene, total HPAH, total LPAH, BBP, BEHP, phenol, total 
PCBs, and dioxins and furans were either not analyzed or were not detected, or the data for these chemicals were not reported in the source documents in a 
format that would allow them to be summarized in this table. 

c Significant figures are reported as available in source documentation; when converting units (i.e., from mg/L to μg/L), the number of significant figures was 
kept consistent with the number in the reported value. 

d 

BBP – butyl benzyl phthalate 

n is the ratio of the number of detects to the total number of samples analyzed. Concentration ranges were calculated using only detected data. For this 
reason, some estimated ranges may be higher than actual concentrations. 

BEHP – bis(2-ethylhexyl) phthalate 
EPA – US Environmental Protection Agency 
HPAH – high-molecular-weight polycyclic aromatic hydrocarbon 
LPAH – low-molecular-weight polycyclic aromatic hydrocarbon 
SCA – source control area 
PCB – polychlorinated biphenyl 
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Table I-39. Summary of chemical concentrations detected in stormwater in the Boeing Plant 2/Jorgensen Forge 
SCA 

FACILITY CHEMICALa, b 
YEAR 

COLLECTED 

CONCENTRATION 
INFORMATION 

(µg/L)c, d LOCATION SOURCES ADDITIONAL INFORMATION 

Boeing Plant 2 copper 2007 3  
n = 1/1 Outfall A Golder Associates (2007) Samples were filtered for coarse materials 

(5-µm filter). 

Boeing Plant 2 copper 2007 9  
n = 1/1 Outfall A Golder Associates (2007) Sample was not filtered.  

Boeing Plant 2 copper 2007 4 
n = 1/1 Outfall B Golder Associates (2007) Sample was filtered. 

Boeing Plant 2 copper 2007 5  
n = 1/1 Outfall B Golder Associates (2007) Samples were filtered for coarse materials 

(5-µm filter). 

Boeing Plant 2 copper 2007 5  
n = 1/1 Outfall B Golder Associates (2007) Sample was not filtered. 

Boeing Plant 2 copper 2007 10 
n = 1/1 Outfall J Golder Associates (2007) Sample was filtered. 

Boeing Plant 2 copper 2006 15 
n=1/1 Outfall V Golder Associates (2007) Sample was filtered . 

Boeing Plant 2 copper 2007 5 
n = 1/1 Outfall Z Golder Associates (2007) Sample was filtered. 

Boeing Plant 2 copper 2007 9  
n = 1/1 Outfall Z Golder Associates (2007) Samples were filtered for coarse materials 

(5-µm filter). 

Boeing Plant 2 copper 2007 12  
n = 1/1 Outfall Z Golder Associates (2007) Sample was not filtered. 

Boeing Plant 2 lead 2007 1  
n = 1/1 Outfall A Golder Associates (2007) Sample was filtered. 

Boeing Plant 2 lead 2007 5  
n = 1/1 Outfall A Golder Associates (2007) Samples were filtered for coarse materials 

(5-µm filter) 

Boeing Plant 2 lead 2007 9  
n = 1/1 Outfall A Golder Associates (2007) Sample was not filtered. 

Boeing Plant 2 lead 2007 3  
n = 1/1 Outfall B Golder Associates (2007) Samples were filtered for coarse materials 

(5-µm filter) 

Boeing Plant 2 lead 2007 4  
n = 1/1 Outfall B Golder Associates (2007) Sample was not filtered. 

Boeing Plant 2 lead 2007 2  
n = 1/1 Outfall Z Golder Associates (2007) Samples were filtered for coarse materials 

(5-µm filter). 
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FACILITY CHEMICALa, b 
YEAR 

COLLECTED 

CONCENTRATION 
INFORMATION 

(µg/L)c, d LOCATION SOURCES ADDITIONAL INFORMATION 

Boeing Plant 2 lead 2007 5  
n = 1/1 Outfall Z Golder Associates (2007) Sample was not filtered. 

Boeing Plant 2 mercury 2006 0.0245  
n = 1/1 Outfall V Golder Associates (2007) Sample was filtered. 

Boeing Plant 2 zinc 2007 110  
n = 1/1 Outfall A Golder Associates (2007) Sample was filtered. 

Boeing Plant 2 zinc 2007 220  
n = 1/1 Outfall A Golder Associates (2007) Samples were filtered for coarse materials 

(5-µm filter). 

Boeing Plant 2 zinc 2007 300  
n = 1/1 Outfall A Golder Associates (2007) Sample was not filtered. 

Boeing Plant 2 zinc 2007 178  
n = 1/1 Outfall B Golder Associates (2007) Sample was filtered. 

Boeing Plant 2 zinc 2007 204 J  
n = 1/1 Outfall B Golder Associates (2007) Samples were filtered for coarse materials 

(5-µm filter). 

Boeing Plant 2 zinc 2007 200 J  
n = 1/1 Outfall B Golder Associates (2007) Sample was not filtered. 

Boeing Plant 2 zinc 2007 24  
n = 1/1 Outfall I Golder Associates (2007) Sample was filtered. 

Boeing Plant 2 zinc 2006 81 
n = 1/1 Outfall J Golder Associates (2007) Sample was filtered. 

Boeing Plant 2 zinc 2007 98 
n = 1/1 Outfall J Golder Associates (2007) Sample was filtered. 

Boeing Plant 2 zinc 2007 74  
n = 1/1 Outfall L Golder Associates (2007) Sample was filtered. 

Boeing Plant 2 zinc 2007 91  
n = 1/1 Outfall V Golder Associates (2007) Sample was filtered. 

Boeing Plant 2 zinc 2007 45  
n = 1/1 Outfall Z Golder Associates (2007) Sample was filtered. 

Boeing Plant 2 zinc 2007 59  
n = 1/1 Outfall Z Golder Associates (2007) Samples were filtered for coarse materials 

(5-µm filter). 

Boeing Plant 2 zinc 2007 76  
n = 1/1 Outfall Z Golder Associates (2007) Sample was not filtered. 

Boeing Plant 2 acenaphthene 2007 0.53  
n = 1/1 Outfall G Golder Associates (2007)  
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FACILITY CHEMICALa, b 
YEAR 

COLLECTED 

CONCENTRATION 
INFORMATION 

(µg/L)c, d LOCATION SOURCES ADDITIONAL INFORMATION 

Boeing Plant 2 chrysene 2007 0.13  
n = 1/1 Outfall G Golder Associates (2007)  

Boeing Plant 2 dibenzofuran 2007 0.54  
n = 1/1 Outfall G Golder Associates (2007)  

Boeing Plant 2 fluoranthene 2007 1.6  
n = 1/1 Outfall G Golder Associates (2007)  

Boeing Plant 2 fluorene 2007 1.3, 1.5  
n = 2/2 Outfall G Golder Associates (2007) Samples were collected using different 

methods. 

Boeing Plant 2 phenanthrene 2007 4.8, 5.6  
n = 2/2 Outfall G Golder Associates (2007) Samples were collected using different 

methods. 

Boeing Plant 2 BEHP 2007 1.5 
n = 1/2 Outfall J Golder Associates (2007)  

Note: If duplicate samples were presented in data tables in the source documents, an average was calculated and presented in this table 
a Chemicals with at least one detected exceedance of an SQS in surface sediment within the Boeing Plant 2/Jorgensen Forge SCA. 
b Cadmium, chromium, silver, benzo(a)anthracene, benzofluoranthenes, benzo(g,h,i)perylene, chrysene, dibenzo(a,h)anthracene, dibenzofuran, fluoranthene, fluorene, 

ideno(1,2,3-cd)pyrene, phenanthrene, total LPAHs, total HPAHs, BBP, phenol, and dioxins and furans were either not analyzed or were not detected, or the data for 
these chemicals were not reported in the source documents in a format that would allow them to be summarized in this table. 

c Significant figures are reported as available in source documentation; when converting units (i.e., from mg/L to μg/L) the number of significant figures was kept 
consistent with the number in the reported value. 

d

BBP – butyl benzyl phthalate 

 n is the ratio of the number of detects to the total number of samples analyzed. Concentration ranges were calculated using only detected data. For this reason, some 
estimated ranges may be higher than actual concentrations. 

BEHP – bis(2-ethylhexyl) phthalate 
HPAH – high-molecular-weight polycyclic aromatic hydrocarbon 

LPAH – low-molecular-weight polycyclic aromatic hydrocarbon 
SCA – source control area 
SQS – sediment quality standard 
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Source-tracing data have been collected from several of the facilities and drainage 
systems within the Boeing Plant 2/Jorgensen Forge SCA. Data reported in the SCAP 
(Ecology 2007c), data gaps report (Ecology and Environment 2007b), and two 
stormwater documents (Floyd|Snider 2005) and (Golder Associates 2007) were 
reviewed.  

Table I-40 presents source-tracing data collected since 2004 within the Boeing 
Plant 2/Jorgensen Forge SCA. When multiple rounds of data were collected from the 
same sampling location, only the most recent round was selected for presentation in 
order to represent current conditions. Data collected prior to 2004 are included in 
Table I-40 only if newer data from the same sampling locations were not available. 
Data relevant to source-tracing efforts include various sample types, including catch 
basin samples, manhole samples, joint caulking samples, and in-line sediment trap or 
sediment filtered from stormwater samples. Maps I-25 through I-27 show the locations 
of stormwater drainage lines on the Boeing Plant 2 and Jorgensen Forge facilities. 
Additional details on source-tracing sampling programs conducted in the Boeing 
Plant 2/Jorgensen Forge SCA and the associated drainage basins are presented in 
Section 9.4.4.7 of the main body of the RI. 
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Table I-40. Summary of chemical concentrations detected in source-tracing samples in the Boeing Plant 2/Jorgensen Forge SCA 

SAMPLE SOURCE 
YEAR 

COLLECTED 
CONCENTRATION INFORMATION (mg/kg dw)a, b, c, d 

CONCENTRATION INFORMATION  
(µg/kg dw)a, b, c, d 

SOURCESe ADDITIONAL INFORMATIONf CADMIUM  CHROMIUM  COPPER  LEAD  MERCURY SILVER ZINC TOTAL PCBS  
Catch Basin Solids Samples           

Boeing Plant 2 2005 2.1, 14.8 
n = 2/2 

47, 80 
n = 2/2 nr 127, 293 

n = 2/2 
0.20 
n = 2/2 nd nr 260  

n = 1/2 Floyd|Snider (2005) Catch basin solids samples were collected from Line A. 

Boeing Plant 2 2005 11.5 
n = 1/1 

216 
n = 1/1 nr 1,390 

n = 1/1 
0.42 
n = 1/1 nd nr 940 

n = 1/1 Floyd|Snider (2005) Catch basin solids samples were collected from Line B. 

Boeing Plant 2 2005 4, 11.9 
n = 2/2 

154, 214 
n = 2/2 nr 302, 3610 

n = 2/2 
0.50, 1.39 
n = 2/2 nd nr 

360 – 3,100 
median = 1,005 
n = 6/6 

Floyd|Snider (2005) Catch basin solids from Line I. Catch basins along Line I were 
cleaned out in 2006. 

Boeing Plant 2 2005 2.8, 6.7 
n = 2/2 

76, 135 
n = 2/2 nr 184, 429 

n =2/2 
0.23, 1.00 
n = 2/2 

51 
n = 1/2 nr 290– 850 

n = 2/2 Floyd|Snider (2005) Catch basin solids samples were collected from Line J. 

Boeing Plant 2 2005 0.6  
n = 1/1 

37  
n = 1/1 nr 52  

n = 1/1 
1.88 
n = 1/1 

0.6  
n = 1/1 nr 130  

n = 1/1 Floyd|Snider (2005) Catch basin solids samples were collected from Line V. 

Boeing Plant 2 2005 
10 – 46 
median = 13 
n = 9/9 

203 – 1,390 
median = 344 
n = 9/9 

nr 
416 – 15,300 
Median = 1,640 
n = 9/9 

0.6 – 49 
median = 
1.23 
n = 9/9 

1.4 – 21.2 
median = 3.7 
n = 9/9 

nr 
3,930 – 2,600,000 
median = 28,500 
n = 14/14 

Floyd|Snider (2005) Catch basin solids from Line X. Samples were collected before 
cleanout; line was decommissioned in 2006. 

Boeing Plant 2 2005 
5.7 – 33.2 
median = 11 
n = 7/7 

192 – 6100 
median = 672 
n = 7/7 

nr 
453 – 47,200 
median = 3040 
n = 7/7 

0.3 – 14 
median = 1 
n = 7/7 

1 – 19 
median = 2.9 
n = 7/7 

nr 
8,800 –134,000 
median = 35,000 
n = 7/7 

Floyd|Snider (2005) Catch basin solids from Line Y. Samples were collected before 
cleanout; line was decommissioned in 2006. 

Boeing Plant 2 2005 0.4  
n = 1/1 

22  
n = 1/1 nr 14  

n = 1/1 nd nd nr 116  
n = 1/1 Floyd|Snider (2005) Catch basin solids samples were collected from Line Z. 

Jorgensen Forge 2004 nr nr nr nr nr nr nr 
129 – 302  
median = nr 
n = 4/nr 

Farallon and Anchor (2006), as 
cited in Ecology and 
Environment (2007b) 

Catch basin solids from western, central, and eastern portions 
of property 

KCIA 2001 
0.411 – 21.9  
median = nr 
n = 4/nr 

nr nr 
33.4 – 294  
median = nr 
n = 4/nr 

nr nr nr nr 
IT Corporation (2001), as cited 
in Ecology and Environment 
(2007b), Colligan (2008) 

Catch basin samples were collected from the Boeing Plant 
2/Jorgensen Forge SCA drainage area. 

Manhole Samples           

Boeing Plant 2 2005 nr nr nr nr nr nr nr 
7,400 – 350,000  
median = nr  
n = 4/nr 

Floyd|Snider and Weston 
Solutions (2005), as cited in 
Colligan (2008) 

Manhole solids samples from abandoned 12-in. stormwater line 
pipe traversing Jorgensen that originates on Boeing Plant 2. 
This is an inactive storm drain, but as a temporary measure, 
Boeing plugged the abandoned outlet to the waterway at the 
most downgradient manhole along this line prior to a full 
cleaning of this line. 

Jorgensen Forge  2005 nr nr nr nr nr nr nr 
68,000 – 10,000,000  

Ecology and Environment 
(2007b) median = 214,500 

n = 8/8 

Manhole solids samples collected along the active 24-in.-
diameter stormwater line pipe traversing Jorgensen Forge. 

In-line Sediment Samples           

Boeing Plant 2 2007 10 131 b 196 b 540 b nd  b 2 1,280 b 2,407 b 
 

Golder Associates (2007) n = nr 

Sample collected from filtered stormwater passing through the 
farthest down-gradient catch basin of Outfall B. The suspended 
solids and the entire filter bag were extracted together and the 
suspended solids concentration was then back-calculated 
based on weight of sediment collected. 

Boeing Plant 2 2007 nr nr nr nr nr nr nr 5,429  
Golder Associates (2007) n = nr 

Sample collected from filtered stormwater in the farthest-down-
gradient catch basin of Outfall I. The suspended solids and a 
portion of the filter bag were extracted together and the 
suspended solids concentration was then back-calculated 
based on weight of sediment collected 
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SAMPLE SOURCE 
YEAR 

COLLECTED 
CONCENTRATION INFORMATION (mg/kg dw)a, b, c, d 

CONCENTRATION INFORMATION  
(µg/kg dw)a, b, c, d 

SOURCESe ADDITIONAL INFORMATIONf CADMIUM  CHROMIUM  COPPER  LEAD  MERCURY SILVER ZINC TOTAL PCBS  

Boeing Plant 2 2006 nr nr nr nr nr nr nr 6,444  
Golder Associates (2007) n = nr 

Sample collected from filtered stormwater passing through a 
catch basin in Outfall J prior to discharge into the public 
roadway drainage system. The suspended solids and the entire 
filter bag were extracted together and the suspended solids 
concentration was then back-calculated based on weight of 
sediment collected. 

Jorgensen Forge 2005 nr nr nr nr nr nr nr 6,500, 1,100,000  
n = 2/2 

Farallon and Anchor (2006), as 
cited in Ecology and 
Environment (2007b) 

Black silty sand collected within 12-in. side sewer pipe 
extending from Jorgensen Forge. This side sewer pipe 
connects to the 24-in. line pipe. Samples were collected by 
cutting pipe and collecting the black silty sand. SPU installed a 
sediment trap in the 24” SD between Boeing Plant 2 and 
Jorgensen in 2008 under grant with Ecology. Trap sample was 
retrieved in 2009. 

KCIA 2005 nr nr nr nr nr nr nr 2,670 Renaud (2007), as cited in 
Ecology and Environment 
(2007b) n = nr 

Catch basin sample was collected from trench 2 near the FAA 
tower. SPU installed a sediment trap in the KCIA SD in 2008 
under grant with Ecology. Trap sample was retrieved in 2009. 

Caulking Material Samples           

Boeing Plant 2 2005 nr nr nr nr nr nr nr 
1,810 – 740,000 
median = 10,550 
n = 6/8 

Floyd|Snider (2005) Caulk material samples were collected along storm line X. 

Boeing Plant 2 2005 n nr nr nr nr nr nr 
1,590 – 40,500,000 
median = 8,600 
n = 9/9 

Floyd|Snider (2005) Caulk material samples were collected along storm line Y. 

Boeing Plant 2 2006 nr nr nr nr nr nr nr 

740,000 (joint caulking)  
350,000 (floor sealant) 
(maximum) 
n = nr

Environmental Partners and 
Golder Associates (2007b), as 
cited in Ecology and 
Environment (2007b)   

Floor caulking and sealant samples are from building slab and 
roadways along Line X. Both concentrations are maximum 
concentrations. 

Boeing Plant 2 2006 nr nr nr nr nr nr nr 
40,500,000 (joint caulking)  
54,000 (floor sealant) 
n = nr 

Environmental Partners and 
Golder Associates (2007b), as 
cited in Ecology and 
Environment (2007b) 

Floor caulking and sealant samples are from building slab and 
roadways along Line Y. Only maximum concentrations are 
presented because the minimum detected concentrations were 
not reported in the data gaps report. 

KCIA 2005 nr nr nr nr nr nr nr 
1,690 

n = nr 

Renaud (2007), as cited in 
Ecology and Environment 
(2007b) 

Joint caulking sample was collected near the FAA tower. 

Note: If multiple rounds of data were available for a single location, only the data collected during the most recent event were presented in order to represent the most current conditions possible. Data are not included for drainage structures that have been removed subsequent to 
sampling. Also, data for Outfall A have been excluded from this table because Outfall A discharges to the north in Slip 4, which is not included in the Boeing Plant 2/Jorgensen Forge SCA boundary. 

a Chemicals with at least one detected exceedance of an SQS in surface sediment within the Boeing Plant 2/Jorgensen Forge SCA. 
b Acenaphthene, benzo(a)anthracene, benzofluoranthenes, benzo(g,h,i)perylene, benzofluoranthenes, chrysene, dibenzo(a,h)anthracene, dibenzofuran, fluoranthene, fluorene, ideno(1,2,3-cd)pyrene, phenanthrene, total LPAHs, total HPAHs, BBP, BEHP, phenol, and dioxins and 

furans were either not analyzed or were not detected, or the data for these chemicals were not reported in the source documents in a format that would allow them to be summarized in this table. 
c Significant figures are reported as available in source documentation; when converting units (i.e., from mg/kg to µg/kg), the number of significant figures was kept consistent with the number in the reported value. 
d n is the ratio of the number of detects to the total number of samples analyzed. Concentration ranges and median values were calculated using only detected data. For this reason, some estimated ranges and median values may be higher than actual concentrations. 
e Primary source materials (i.e., any documents listed as “as cited in”) were not reviewed to compile this table. 
f

BBP – butyl benzyl phthalate 

 A map of Boeing outfalls and associated storm drain lines can be found in Golder Associates (2007). The 12- and 24- in. storm drain lines each have connecting side sewer lines. The 12- and 24-in. storm drain lines running along the Jorgensen Forge boundary are identified in the 
table as line pipes as opposed to side sewer pipes. 

BEHP – bis(2-ethylhexyl) phthalate 
dw – dry weight 
FAA – Federal Aviation Administration 

HPAH – high-molecular-weight polycyclic aromatic hydrocarbon 
KCIA – King County International Airport 
LPAH – low-molecular-weight polycyclic aromatic hydrocarbon 

nd – not detected 
nr – not reported  
PCB – polychlorinated biphenyl  

SCA – source control area 
SCAP – source control action plan 
SQS – sediment quality standard 
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Additional information on the Boeing Plant 2 site is available on EPA’s RCRA 
website for Boeing Plant 2 (EPA 2008). Additional information on the Jorgensen 
Forge site is available at EPA’s Superfund website for Jorgensen Forge. These 
websites will be updated as new information becomes available. For additional 
details and the most up-to-date information pertaining to source control efforts 
within the Boeing Plant 2/Jorgensen Forge SCA, see Ecology’s website. 

I.4.6 BOEING ISAACSON/CENTRAL KCIA SOURCE CONTROL AREA (RM 3.7 E TO 
RM 3.9 E, EAA 6) 

The Boeing Isaacson/Central KCIA SCA is one of 23 areas identified by Ecology 
along the LDW for source evaluation. This SCA was also one of the seven candidate 
EAAs recommended to EPA and Ecology for early cleanup based on surface 
sediment chemistry data (Windward 2003c). As part of the ongoing source control 
efforts for the LDW, Ecology prepared a data gaps report for Boeing Isaacson/ 
Central KCIA SCA in May 2008 (SAIC 2008b).26 A draft SCAP has also been prepared 
for this SCA (Ecology 2008a). Source-tracing data provided by the City of Seattle was 
also reviewed (Schmoyer 2008d). These three documents are collectively referred to 
as the “source documents” in this section. 

CSL exceedances in the surface sediment in this SCA have included several 
individual PAHs, BEHP, and benzoic acid (Map I-28). SQS exceedances have 
included arsenic, total PCBs, dibenzofuran, and BBP. These exceedances are based on 
the RI baseline surface sediment dataset and the 2007 SCA boundary, as discussed in 
the introduction to this appendix. Ecology has identified COCs for this SCA based on 
different criteria (Table I-3); therefore, the chemicals identified for summary in this 
appendix are different than the COCs identified by Ecology. 

The Boeing Isaacson/Central KCIA SCA is 
presented on Map I-28. 

Commercial and industrial operations in the vicinity of the Boeing Isaacson/Central 
KCIA SCA include agricultural operations (historical); lumber milling and treatment 
(historical); steel fabrication and zinc galvanizing (historical); aircraft parts assembly 
(historical); airport operations, including transport of passengers and goods, aircraft 
maintenance, deicing, and fueling (historical and current); and storage of vehicles 
and aircraft parts/equipment (current). 

Adjacent facilities identified in source documents included the Boeing Isaacson and 
Boeing Thompson properties (Map I-28).27

                                                           
26 The Boeing Isaacson/Central KCIA  SCA is also referred to as RM 3.7- 3.9 E and EAA 6 in the draft 

SCAP (Ecology 2008a) and in the data gaps report (SAIC 2008b).  

 The central drainage basin of KCIA was 

27 Although it is identified as an adjacent facility in the source documents, it should be noted that the 
Boeing Isaacson property is not actually immediately adjacent to the LDW; there is a narrow strip of 
land owned by the Port of Seattle, extending toward the LDW from inshore of the top of the bank. 



 

Lower Duwamish Waterway Group
 

Port  of Seattle  /  Ci ty  of Seattle  /  King County /  The Boeing Company  
FINAL 

LDW RI: Appendix I 
July 9, 2010 

Page 132 
 
 

identified as an upland facility. Several environmental investigations and remedial 
activities have been conducted at these facilities within this SCA (Table I-41, 
Map I-29).  
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Table I-41. Summary of facility information for the Boeing Isaacson/Central KCIA SCA 

FACILITYa 
CURRENT 

OWNERSHIP 
CURRENT  

OPERATIONS 
HISTORICAL  
OPERATIONS 

ENVIRONMENTAL 
INVESTIGATIONS REMEDIAL ACTIVITIES 

SOURCE CONTROL ACTIVITIES/ 
INVESTIGATIONS 

Boeing 
Isaacson 

The Boeing 
Company  

no current 
operations 

used as 
pasture land 
and hop fields, 
brewery, race 
track 
residential 
land, lumber 
milling and 
treatment, 
steel 
fabrication, 
zinc 
galvanization, 
parts storage, 
office space

Numerous soil and 
groundwater investigations 
have been conducted since 
the 1980s; most have 
focused on arsenic. Several 
groundwater monitoring 
events have been 
conducted since 1991. 
There are plans for an 
RI/FS to be conducted on 
the property (Good 2009). 
Additional site 
characterization will be 
conducted as part of the 
RI/FS. b 

Numerous remedial activities 
were conducted throughout the 
1980s and 1990s, including soil 
removal and on-site soil 
treatment and capping. In 
2006, a sump and adjacent soil 
were removed from the 
northeast corner of the 
property. An RI/FS will be 
conducted at the property 
under a MTCA order (Good 
2009). The Agreed Order is 
being negotiated between 
Ecology and The Boeing 
Company, and a scope of work 
is being developed. 

No source control activities were 
reported. SD system inspections will be 
conducted, and source-tracing samples 
will be collected from catch basins on 
the property. Additional source control 
investigations may be conducted at the 
facility as part of the RI/FS, if necessary 
(Good 2009). The responsibility for 
conducting source control investigations 
(i.e., the roles of Ecology and The 
Boeing Company) are still under 
negotiation. 

Boeing 
Thompson 

The Boeing 
Company 

storage of 
vehicles and 
aircraft parts/ 
equipment, 
preparation of 
the site for 
reuse or 
resale 

lumber milling, 
aircraft 
assembly 
(including 
priming, 
painting, 
copper 
plating, 
sealing and 
bonding, and 
fuel systems 
testing) 

 Site inspections have been 
conducted by Ecology. Soil 
and groundwater 
investigations, primarily 
focused on arsenic, have 
been conducted since the 
1990s. There are plans for 
an RI/FS to be conducted 
on the property (Good 
2009). Additional site 
characterization will be 
conducted as part of the 
RI/FS. 

Two USTs were removed in the 
1990s and one was closed in 
place in 2003. An RI/FS will be 
conducted at the property 
under a MTCA order (Good 
2009). The Agreed Order is 
being negotiated between 
Ecology and The Boeing 
Company, and a scope of work 
is being developed. 

Source control activities related to 
NPDES permit compliance have been 
conducted. Source control and 
stormwater compliance inspections will 
be conducted, and source-tracing 
sampling is planned; however, 
responsibility for conducting these 
source control investigations (i.e., the 
roles of Ecology and The Boeing 
Company) are still under negotiation. 
Additional source control investigations 
and activities may be conducted at the 
facility as part of the RI/FS, if necessary 
(Good 2009). 
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FACILITYa 
CURRENT 

OWNERSHIP 
CURRENT  

OPERATIONS 
HISTORICAL  
OPERATIONS 

ENVIRONMENTAL 
INVESTIGATIONS REMEDIAL ACTIVITIES 

SOURCE CONTROL ACTIVITIES/ 
INVESTIGATIONS 

KCIA 
(central 
drainage 
basin)  

King 
County 

aircraft 
maintenance, 
fueling, and 
deicing, air 
cargo 
transport, 
X-ray and 
other 
equipment 
testing, 
hangar space, 
flight schools, 
and aircraft 
maintenance 
technical 
training 

operated as 
an airport 
since 1928 

Site inspections have been 
conducted by SPU and 
Ecology at several of the 
tenant facilities. Soil and 
groundwater sampling was 
conducted at the Hangar 
Holdings tenant facility. 

Soil and groundwater 
investigations and remediation 
have been conducted at a 
former tenant facility (Federal 
Express) in association with a 
LUST. Multiple USTs and 
petroleum-contaminated soil 
were removed from another 
tenant facility (Hangar 
Holdings); Ecology will confirm 
that cleanup actions at these 
facilities are complete. USTs 
have been removed and a 
voluntary cleanup action has 
been conducted at a third 
tenant facility (Clay Lacy). 

Corrective actions identified as needed 
during business inspections have been 
implemented at most facilities within the 
drainage basin. Source control practices 
related to NPDES permit compliance are 
in place at several of the tenant facilities. 
Catch basins and oil/water separators 
are cleaned biannually. Flight lines and 
taxiways are swept on a frequent basis 
per Federal Aviation Administration 
requirements. Source-tracing 
investigations, including sampling of 
joint caulking material, and SD system 
inspections are planned. 

Sources: Ecology (2008a), SAIC (2008b), Schmoyer (2008d) 
a Facilities listed are those identified as adjacent properties in the source documents. KCIA (identified as an upland property in the source documents) is also 

included because source-tracing data were included in the source documentation. 
b

Ecology – Washington State Department of Ecology 

 The Ecology source documents report that historically this area was used as hop fields, a brewery, and a race track; however, Boeing records do not indicate 
any such prior uses.  

FS – feasibility study 
KCIA – King County International Airport 
LUST – leaking underground storage tank 
MTCA – Model Toxics Control Act 
NBF – North Boeing Field 
NPDES – National Pollutant Discharge Elimination System 

RI – remedial investigation 
SAIC – Science Applications International Corp. 
SCA – source control area 
SPU – Seattle Public Utilities 
UST – underground storage tank 
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There are three outfalls that discharge within the Boeing Isaacson/Central KCIA SCA 
and one pipe of unknown origin. The KCIA SD No.2/Pump Station 78 (PS78) EOF28

Two private storm drains that are located on the Boeing Thompson property 
(Nos. 2061 and 2077) discharge to this SCA. A pipe of unknown origin (No. 2063) is 
also located along the Boeing Isaacson property shoreline; the purpose of this pipe is 
not known. Information on the outfalls within the Boeing Isaacson/Central KCIA SCA 
is summarized in Table I-42; the locations of these outfalls are provided on Maps I-28 
and I-29. 

 
(No. 2062), which was identified as a major outfall in the source documents, is a public 
outfall that discharges stormwater from 237 ac of the central portion of KCIA and from 
one catch basin on the northwest portion of the Boeing Thompson facility (Ecology 
2008a). The KCIA SD No.2/PS78 EOF outfall also serves as an EOF for the city’s pump 
station No. 78. In the event of an EOF, discharge from the sanitary sewer could enter 
the Boeing Isaacson/Central KCIA SCA. SPU has inspected many of the tenants that 
operate on the central portion of KCIA and collected source-tracing samples as part of 
their source control efforts within the basin (SAIC 2008b). The business inspection 
program is discussed in Section 9.4.4.5 of the main body of the RI.  

 

                                                           
28 The pump station with which this outfall is associated was referred to as Pump Station 45 in the data 

gaps report (SAIC 2008b); however, based on updated information from SPU, the pump station 
designation has been changed to Pump Station 78. 
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Table I-42. Summary of specific information for each outfall in the Boeing Isaacson/Central KCIA SCA  

OUTFALL 
CURRENT 

OWNERSHIP 
CURRENT  

OPERATIONS 
HISTORICAL  
OPERATIONS 

ENVIRONMENTAL AND SOURCE-
TRACING INVESTIGATIONS 

REMEDIAL AND SOURCE 
CONTROL ACTIVITIES 

Outfalls Identified in the Draft SCAP and Data Gaps Report as Major Outfalls  a  

KCIA SD No.2/PS78 
EOF outfall (No. 2062) 

City of 
Seattle and 
King 
County

Outfall discharges stormwater from 
237 ac of the central portion of 
KCIA, including areas used for 
aircraft fueling and maintenance, 
and from one catch basin in the 
northwest portion of the Boeing 
Thompson facility. It also serves as 
an EOF for the City’s sanitary 
sewer Pump Station No. 78. 

b 

The outfall formerly 
discharged from the head 
of Slip 5, but the location 
of the outfall was 
extended to the LDW in 
the late-1960s after Slip 5 
was filled. It was 
relocated again to its 
current location in 1990. 
The EOF has not 
discharged since at least 
2000 when record-
keeping began. 

One catch basin sample 
(collected from the 
Ameriflight tenant facility) 
and one ROW catch basin 
sample (collected from 
Airport Way S) have been 
collected from the central 
portion of KCIA. Additional 
source-tracing investigations 
and inspections of the SD 
system are planned. 

The Ameriflight catch basin 
was cleaned in 2004 or 
2005. Catch basins are 
cleaned out on a regular 
basis at another tenant 
facility (Galvin Flying 
Services). Ecology is 
planning to conduct source 
control inspections at 
facilities within the drainage 
basin. 

Other Outfalls      

Boeing Thompson 
private SD outfalls 
(Nos. 2061 and 2077) 

The Boeing 
Company 

Outfalls discharge stormwater from 
the Boeing Isaacson and 
Thompson facilities. 

Historical operations were 
not reported. 

Source-tracing activities are 
planned. 

Source control practices 
related to NPDES permit 
compliance are in place. 

Boeing Isaacsonc

not reported 
 pipe 

of unresolved origin 
and/or use (No. 2063) 

Current operations were not 
reported. 

Historical operations were 
not reported. 

The status of this pipe is 
being investigated. 

No information on remedial 
or source control activities 
was reported. 

Sources: Ecology (2008a), SAIC (2008b), Schmoyer (2008d) 
a Major outfalls listed are those discussed as individual source control entities in the data gaps report (SAIC 2008b) and the draft SCAP (Ecology 2008a). 
b King County owns the SD system; the City of Seattle operates the pump station and EOF.  
c

Ecology – Washington State Department of Ecology 

 The pipe is located along the Boeing Isaacson shoreline, but is not necessarily owned by The Boeing Company; no information on the ownership or use of this 
pipe is available. 

EOF – emergency overflow 
KCIA – King County International Airport 
NPDES – National Pollutant Discharge Elimination System 

PS – pump station 
ROW – right-of-way  
SCA – source control area 
SAIC – Science Applications International Corp. 

SCAP – source control action plan 
SD – storm drain 
SPU – Seattle Public Utilities 
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Several remedial activities and environmental investigations have been completed or 
are currently in progress within the Boeing Isaacson/Central KCIA SCA (Tables I-41 
and I-42 and Map I-29). Information about these activities has been summarized in the 
data gaps report (SAIC 2008b) and draft SCAP (Ecology 2008a). Several of the 
chemicals that have been detected above the SQS in surface sediment in the SCA have 
also been detected in various upland media, including soil, groundwater, seep water, 
and source-tracing solids (Table I-43). The availability of data (by media type) is also 
presented in the table on Map I-29 for each of the facilities associated with this SCA 
and for the KCIA SD No.2/PS78 EOF. In both Table I-43 and the table on Map I-29, an 
X indicates that the source documents reported data or indicated that data exist; 
therefore, an X does not necessarily mean that the actual data were presented in the 
source documents. Data are only summarized in media-specific and source-tracing 
tables if the data were reported in the source documents and if they met the criteria for 
data summation discussed in the introduction to this appendix (e.g., soil data were 
collected along the SCA shoreline; groundwater data were collected from shoreline 
facilities). The identification of a chemical in these media at facilities or within the 
drainage systems of the Boeing Isaacson/Central KCIA SCA does not necessarily 
indicate that these potential sources contributed to sediment contamination in the past 
or will result in sediment contamination in the future. 

Table I-43. Chemicals identified in various media in the Boeing 
Isaacson/Central KCIA SCA 

CHEMICALa SOIL 
GROUND-

WATER SEEP 
PORE- 

WATERb 
STORM-
WATERc 

SOURCE-
TRACING 
SAMPLES SOURCES 

Arsenic X X X  X  SAIC (2008b), 
Ecology (2008a) 

BEHP      X Schmoyer (2008d) 

BBP      X Schmoyer (2008d) 

Acenaphthene      X Schmoyer (2008d) 

Benzo(a)anthracene      X Schmoyer (2008d) 

Benzo(a)pyrene      X Schmoyer (2008d) 

Benzofluoranthenes      X Schmoyer (2008d) 

Benzo(g,h,i)perylene      X Schmoyer (2008d) 

Chrysene      X Schmoyer (2008d) 

Dibenzo(a,h)anthracene      X Schmoyer (2008d) 

Dibenzofuran  d       

Fluoranthene      X Schmoyer (2008d) 

Fluorene      X Schmoyer (2008d) 

Indeno(1,2,3-cd)pyrene      X Schmoyer (2008d) 

Phenanthrene      X Schmoyer (2008d) 

Total HPAHs      X Schmoyer (2008d) 
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CHEMICALa SOIL 
GROUND-

WATER SEEP 
PORE- 

WATERb 
STORM-
WATERc 

SOURCE-
TRACING 
SAMPLES SOURCES 

Total LPAHs      X Schmoyer (2008d) 

Benzoic acid  d       

Total PCBs X     X Schmoyer (2008d), 
Ecology (2008a) 

Note: An X indicates that the source documents reported that data are available for the identified media. The 
absence of an X in any cell does not necessarily mean that the chemical is absent in the upland media or in 
source-tracing samples; in some cases, the chemical may not have been analyzed for or, if analyzed, could 
have been present but at concentrations below the RL. 

a Chemicals with at least one detected exceedance of an SQS in surface sediment within the Boeing 
Isaacson/Central KCIA SCA. The chemical list is based on SMS exceedances in the RI baseline surface 
sediment dataset within the 2007 SCA boundary. Therefore, this list may differ from the list of exceedances in 
source documents. 

b No porewater data were identified in the source documents for any chemical. 
c The presence of stormwater data collected in 1983 from the Boeing Isaacson facility was reported in the draft 

SCAP (Ecology 2008a); however, actual data were not presented in the source documents. 
d

BBP –butyl benzyl phthalate  

 No soil, groundwater, seep, porewater, stormwater, or source-tracing data were identified in the source 
documents for this chemical. 

BEHP – bis(2-ethylhexyl) phthalate 
Ecology – Washington State Department of Ecology 
HPAH – high-molecular-weight polycyclic aromatic hydrocarbon 
KCIA – King County International Airport 
LPAH – low-molecular-weight polycyclic aromatic hydrocarbon  
PCB – polychlorinated biphenyl 
RI – remedial investigation 

RL – reporting limit 
SAIC – Science Applications International Corp. 
SCA – source control area 
SCAP – source control action plan 
SMS – Washington State Sediment Management 

Standards 
SQS – sediment quality standard 

This section summarizes the upland data for groundwater, seep, and source-tracing 
samples provided in the source documents. No porewater data were reported. Soil 
data are not presented because the data in the source documents were not collected 
along the bank or actual data were not provided in the source documents. Stormwater 
data from 1983 are discussed in the draft SCAP (Ecology 2008a); however, actual data 
were not presented in the source documents. 

If sufficient data were presented in the source documents, ranges of detected 
concentrations, median concentrations, and sample counts (n) are provided 
accordingly. In some instances, the source documents acknowledged the existence of 
certain data without providing actual concentrations. Data were included in this 
section only if specific concentrations or a range of concentrations were included in the 
source documents. 

Table I-44 summarizes the groundwater data collected in close proximity to the SCA 
sediment boundary (from the shoreline properties Boeing Isaacson and Boeing 
Thompson) that were presented in the data gaps report (SAIC 2008b). Historical 
groundwater data collected in the 1980s, 1990s, and in 2000 were also available for 
these facilities; data collected in 2006 and 2007 were presented because they are the 
most representative of current conditions. Groundwater data for VOCs were not 
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reported for the shoreline properties. Groundwater information for Boeing Isaacson 
and Boeing Thompson is also included in Section 9.4.6 of the main body of the RI. 

Table I-45 summarizes seep data collected in 2000 during a hydrogeologic 
investigation of the Boeing Isaacson property that were presented in the data gaps 
report (SAIC 2008b). 
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Table I-44. Summary of chemical concentrations detected in groundwater from the Boeing Isaacson/Central 
KCIA SCA 

FACILITY CHEMICAL
YEAR 

COLLECTED a, b 

CONCENTRATION 
INFORMATION 

(µg/L) LOCATION c, d SOURCES ADDITIONAL INFORMATION e 

Boeing 
Isaacson arsenic 2007 

0.9 – 3,600 
(dissolved) 
median = 140  
n = 3/3 

two wells located 
near the shoreline 
and one well located 
along E Marginal 
Way S 

Ecology (2007a) 
and McCrone 
(2008), as cited in 
SAIC (2008b) 

The source documents presented the highest 
detected concentration reported when multiple 
samples were collected from the same sampling 
location in a given month. 

Boeing 
Thompson arsenic 2007 

28 f
two wells located 
near the shoreline 

 – 720 
(dissolved) 
n = 2/2 

Ecology (2007a) 
and McCrone 
(2008), as cited in 
SAIC (2008b) 

The source documents presented the highest 
detected concentration reported when multiple 
samples were collected from the same sampling 
location in a given month. 

Boeing 
Thompson arsenic  2006 10.2, 181 (total) 

n = 2/2 
two wells located 
near the shoreline 

Ecology (2007) 
and McCrone 
(2008), as cited in 
SAIC (2008b) 

The source documents presented the highest 
detected concentration reported when multiple 
samples were collected from the same sampling 
location in a given month. 

a Chemicals with at least one detected exceedance of an SQS in surface sediment within the Boeing Isaacson/Central KCIA SCA. 
b Total PCBs, BBP, BEHP, acenaphthene, benzo(a)anthracene, benzo(a)pyrene, benzofluoranthenes, benzo(g,h,i)perylene, chrysene, dibenzo(a,h)anthracene, 

fluoranthene, fluorene, indeno(1,2,3-cd)pyrene, phenanthrene, total HPAHs, total LPAHs, benzoic acid and dibenzofuran were either not analyzed or were not 
detected, or the data for these chemicals were not reported in the source documents in a format that would allow them to be summarized in this table. 

c  Significant figures are reported as available in source documentation; when converting units (i.e., from mg/L to μg/L), the number of significant figures was 
kept consistent with the number in the reported value. 

d n is the ratio of the number of detects to the total number of samples analyzed.  
e Primary source materials (i.e., any documents listed as “as cited in”) were not reviewed to compile this table. 
f

BBP – butyl benzyl phthalate 

 One sample was analyzed by two different methods (Method 6010B and Method 200.8); the result of one analysis was non-detect while the result of the other 
analysis was 28 µg/L. The detected result has been included in the range, median, and n calculations for this facility. 

BEHP – bis(2-ethylhexyl) phthalate 
Ecology – Washington State Department of Ecology 
HPAH – high-molecular-weight polycyclic aromatic hydrocarbon 
KCIA – King County International Airport 

LPAH – low-molecular-weight polycyclic aromatic hydrocarbon 
PCB – polychlorinated biphenyl 
SAIC – Science Applications International Corporation 
SCA – source control area 
SQS – sediment quality standard 
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Table I-45. Summary of chemical concentrations detected in seeps from the Boeing Isaacson/Central KCIA SCA 

FACILITY CHEMICAL
YEAR 

COLLECTED a, b 

CONCENTRATION 
INFORMATION  
(in µg/L) LOCATION c, d SOURCES

ADDITIONAL  
INFORMATION e 

Boeing 
Isaacson arsenic 2000 7 (dissolved) 

n = 1/1 

near the Boeing Thompson 
and Boeing Isaacson 
property boundary 

ERM (2000), as 
cited in SAIC 
(2008b)  

The seep sample was collected as part 
of a hydrogeologic investigation of the 
Boeing Isaacson property. 

a Chemicals with at least one detected exceedance of an SQS in surface sediment within the Boeing Isaacson/Central KCIA SCA. 
b Total PCBs, BBP, BEHP, acenaphthene, benzo(a)anthracene, benzo(a)pyrene, benzofluoranthenes, benzo(g,h,i)perylene, chrysene, dibenzo(a,h)anthracene, 

fluoranthene, fluorene, indeno(1,2,3-cd)pyrene, phenanthrene, total HPAHs, total LPAHs, benzoic acid, and dibenzofuran were either not analyzed or were 
not detected, or the data for these chemicals were not reported in the source documents in a format that would allow them to be summarized in this table. 

c Significant figures are reported as available in source documentation; when converting units (i.e., from mg/L to μg/L) the number of significant figures was kept 
consistent with the number in the reported value. 

d n is the ratio of the number of detects to the total number of samples analyzed. Concentration ranges and median values were calculated using only detected 
data. For this reason, some estimated ranges and median values may be higher than actual concentrations. 

e 

BBP – butyl benzyl phthalate 
Primary source materials (i.e., any documents listed as “as cited in”) were not reviewed to compile this table. 

BEHP – bis(2-ethylhexyl) phthalate 
ERM – Environmental Resources Management 
HPAH – high-molecular-weight polycyclic aromatic hydrocarbon 
KCIA – King County International Airport 

LPAH – low-molecular-weight polycyclic aromatic hydrocarbon 
PCB – polychlorinated biphenyl 
SAIC – Science Applications International Corporation 
SCA – source control area 
SQS – sediment quality standard 
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Two source-tracing samples were collected within the Central KCIA drainage basin 
between 2004 and 200629

 

 (Schmoyer 2008d). One source-tracing sample was collected 
from an onsite catch basin at a KCIA tenant facility, and one sample was collected 
from a right-of-way catch basin along Airport Way S (Map I-29). Data from these 
samples are presented in Table I-46. Drainage lines on the facilities associated with this 
SCA are shown on Maps I-29 and I-30. Additional information on source-tracing 
sampling programs is presented in Section 9.4.4.7 of the main body of the RI. 

                                                           
29 A sediment trap sampling location is also located within the central KCIA drainage basin near E 

Marginal Way S (Map I-29). Data were not available from this trap prior to the end of 2007, and 
therefore, data for the sediment trap are not presented in Table I-46. 
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Table I-46. Summary of chemical concentrations detected in source-tracing samples from the Boeing Isaacson/Central KCIA SCA  

SAMPLE SOURCE 
YEAR 

COLLECTED 
CONCENTRATION INFORMATION (µg/kg dw)a, b, c, d 

SOURCES ADDITIONAL INFORMATION ACENAPHTHENE BENZO(A)ANTHRACENE BENZO(A)PYRENE BENZOFLUORANTHENES BENZO(G,H,I)PERYLENE CHRYSENE DIBENZO(A,H)ANTHRACENE 
Onsite Catch Basin Solids Samples         

KCIA SD  
No. 2/PS78 EOF 2004 850 

n = 1/1 
12,000 
n = 1/1 

14,000 
n = 1/1 

33,800 
n = 1/1 

7,200 
n = 1/1 

21,000 
n = 1/1 

1,400 
n = 1/1 

Schmoyer 
(2008d) 

One onsite catch basin sample was collected 
within the KCIA SD No.2/PS78 EOF drainage 
basin. 

ROW Catch Basin Solids Samples         

KCIA SD  
No. 2/PS78 EOF 2006 nd 1,900 

n = 1/1 nd 1,900 
n = 1/1 nd 2,200 

n = 1/1 nd Schmoyer 
(2008d) 

One ROW catch basin sample was collected 
from the KCIA SD No.2/PS78 EOF drainage 
basin; the catch basin is located within the 
Airport Way S ROW. SPU installed a sediment 
trap in KCIA SD#2 in 2008 under a grant with 
Ecology. Trap sample was retrieved in 2009. 

 

SAMPLE SOURCE 
YEAR 

COLLECTED 
CONCENTRATION INFORMATION (µg/kg dw)a, b, c, d 

SOURCEa ADDITIONAL INFORMATION FLUORANTHENE FLUORENE INDENO(1,2,3-CD)PYRENE PHENANTHRENE TOTAL HPAHS TOTAL LPAHS BEHP BBP TOTAL PCBS  
Onsite Catch Basin Solids Samples           

KCIA SD 
No.2/PS78 EOF 2004 33,000 

n = 1/1 
1,000 
n = 1/1 

9,200 
n = 1/1 

19,000 
n = 1/1 

155,600 
n = 1/1 

23,900 
n = 1/1 

5,500 
n = 1/1 

5,100 
n = 1/1 

6,600 
n = 1/1 

Schmoyer 
(2008d) 

One onsite catch basin sample was collected 
within the KCIA SD No. 2/PS78 EOF drainage 
basin. 

ROW Catch Basin Solids Samples           

KCIA SD 
No.2/PS78 EOF 2006 3,600 

n = 1/1 nd nd 1,900 
n = 1/1 

13,000 
n = 1/1 

1,900 
n = 1/1 nd nd nd Schmoyer 

(2008d) 

One ROW catch basin sample was collected 
from the KCIA SD No. 2/PS78 EOF drainage 
basin; the catch basin is located within the Airport 
Way S ROW. 

a Chemicals with at least one detected exceedance of an SQS in surface sediment within the Boeing Isaacson/Central KCIA SCA. 
b Benzoic acid and dibenzofuran were either not analyzed or were not detected, or the data for these chemicals were not reported in the source documents in a format that would allow them to be summarized in this table. 
c Significant figures are reported as available in source documentation; when converting units (i.e., from mg/kg to μg/kg), the number of significant figures was kept consistent with the number in the reported value. 
d 

BBP – butyl benzyl phthalate 
n is the ratio of the number of detects to the total number of samples analyzed.  

BEHP – bis(2-ethylhexyl) phthalate 
EOF – emergency overflow 
HPAH – high-molecular-weight polycyclic aromatic hydrocarbon 
KCIA – King County International Airport  

LPAH – low-molecular-weight polycyclic aromatic hydrocarbon 
nd – not detected 
PCB – polychlorinated biphenyl 
PS – pump station 
ROW – right-of-way 

SCA – source control area 
SD – storm drain 
SQS – sediment quality standard 
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Numerous investigations have been completed within the Boeing Isaacson/Central 
KCIA SCA since the 1980s; environmental investigations are expected to continue. 
Source control activities in the LDW are ongoing. For the most current information on 
the Boeing Isaacson/Central KCIA SCA, visit Ecology’s website. 

I.4.7 SLIP 6 SOURCE CONTROL AREA (RM 3.9 E TO RM 4.3 E) 
The Slip 6 SCA is one of the 23 SCAs selected by Ecology for source control 
evaluations. As part of ongoing source control efforts for the Slip 6 SCA, a data gaps 
report (Ecology and Environment 2008b) was completed in February 2008, and a 
SCAP (Ecology and Ecology and Environment 2008) was completed in September 
2008. In addition, source-tracing data provided by the City of Seattle (Schmoyer 
2008d) and groundwater information evaluated in the Phase 1 RI (Windward 2003b) 
were also reviewed. These references will be referred to collectively as the “source 
documents” throughout this section and on the maps. 

CSL exceedances in the surface sediment in this SCA included benzoic acid, phenol, 
total PCBs, lead, and mercury. SQS exceedances were reported for BBP, BEHP, eight 
individual PAHs, and total HPAHs (Map I-31). These exceedances are based on the RI 
baseline surface sediment dataset and the 2007 SCA boundary, as discussed in the 
introduction to this appendix. Ecology has identified COCs for this SCA based on 
different criteria (Table I-3); therefore, the chemicals identified for summary in this 
appendix are different than the COCs identified by Ecology. 

Commercial and industrial operations in the vicinity of the Slip 6 SCA include wrecked 
vehicle storage (current); airport operations (historical and current); missile and 
airplane manufacturing, research, and development (historical and current); cargo 
handling and storage (historical); vehicle manufacturing and storage (historical); 
lumber milling (historical); resin, glue, and chemical manufacturing (historical); 
welding supply (historical); meat-packing operations (historical); sawmill operations 
(historical); stockyard operations (historical); warehousing (historical); parking 
(historical); auto wrecking (historical); propane distribution (historical); agriculture 
(historical); and granary operations (historical). Historically, a grocery store, tavern, gas 
station, winery, and a construction yard were also located in the vicinity of this SCA. 

Six properties were identified as associated with the Slip 6 SCA in the source 
documents. Adjacent properties included the Boeing Developmental Center (BDC), 
the former Kenworth Truck Company/PACCAR (PACCAR) facility, and the former 
Rhône-Poulenc facility (two contiguous parcels) (Map I-32). Upland properties with 
drainage to the Slip 6 SCA included the south-central portion of the KCIA and two 
Museum of Flight properties. Table I-47 summarizes facility-specific information for 
the facilities determined to be adjacent to the Slip 6 SCA. The south-central portion of 
the KCIA is also included because source-tracing information was presented in the 
source documents. 
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Table I-47. Summary of facility information for the Slip 6 SCA 

FACILITYa 
CURRENT 

OWNERSHIP 
CURRENT 

OPERATIONS 
HISTORICAL 
OPERATIONS 

ENVIRONMENTAL 
INVESTIGATIONS REMEDIAL ACTIVITIES 

SOURCE CONTROL 
ACTIVITIES/ 

INVESTIGATIONS 

BDC (northern 
drainage area) 

The Boeing 
Company 

missile and 
airplane 
research, 
development, 
and 
manufacturing  

agriculture, welding 
supply, meat-packing 
plant, sawmill, 
stockyard, grocery 
store, warehousing, 
tavern, gas station, 
winery, parking lot, 
construction yard, auto 
wrecking, propane 
distribution, granary, 
and aircraft and missile 
manufacturing 

No environmental investigations were 
reported. An evaluation of USTs in the 
drainage area is planned.  

No remedial activities 
were reported. 

NPDES permit and 
SWPPP monitoring 
requirements have 
been established for 
this property. An 
evaluation of the 
drainage system and 
the current SWPPP is 
planned. 

PACCAR/ 
Kenworth 
Trucking 
(Former) 

Merrill Creek 
Holdings 

wrecked 
vehicle storage 

truck and heavy 
equipment 
manufacturing, truck 
and airplane assembly, 
auto body 
manufacturing 

An environmental site assessment was 
conducted in 1987. An interim VOC 
investigation was conducted in 1998. An 
ambient indoor air investigation was 
conducted in 2002. Phase I and II data 
gaps investigations were conducted in 
2002 and 2004, respectively. A 
sediment evaluation was conducted 
under an Agreed Order with Ecology in 
2006. Wet and dry season groundwater 
studies were conducted in 2006 and 
2007, respectively. Studies of tidal 
influences were conducted in 1998, 
2002, and 2006. Focused soil and 
groundwater investigations have been 
conducted. Planned investigations 
include a soil and groundwater 
investigation of the southern shoreline 
and northwest corner, additional 
sediment coring, and a review of the 
current O&M plan. 

Closure and removal of 
USTs took place 
between 1986 and 
2004. Groundwater 
extraction took place 
between 1993 and 
1995. Petroleum 
contaminated soils 
have been excavated 
and removed. Oxygen-
releasing compound 
was applied to soils and 
groundwater between 
2003 and 2004. Pilot 
testing and installation 
of AS/SVE system to 
treat VOCs took place 
from 2003 to the 
present. 

No source control 
activities or 
investigations were 
reported. 
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FACILITYa 
CURRENT 

OWNERSHIP 
CURRENT 

OPERATIONS 
HISTORICAL 
OPERATIONS 

ENVIRONMENTAL 
INVESTIGATIONS REMEDIAL ACTIVITIES 

SOURCE CONTROL 
ACTIVITIES/ 

INVESTIGATIONS 

Rhône-Poulenc 
(Former) (west 
parcel)  

Container 
Properties 

wrecked 
vehicle storage 

World War II internment 
camp; glue, paint, and 
resin manufacturing; 
wood preservative 
handling; vanillin 
production; container 
storage 

A site screening investigation was 
conducted in 1986. A RCRA facility 
assessment was conducted in 1990. An 
independent site assessment was 
conducted in 1991. A RCRA facility 
investigation was conducted in 1995. 
Investigations in support of interim 
measure design and focused 
investigations have been conducted. 
Quarterly monitoring of groundwater is 
ongoing. Planned investigations include 
a shoreline bank contamination 
investigation, and review of the O&M 
plan. 

An SVE system 
operated between 2000 
and 2001. A hydraulic 
control interim measure 
was implemented in 
2003. A PCB removal 
action and hazardous 
waste storage area 
cleanup were 
conducted in 2006. A 
northwest corner soil 
removal action and 
west parcel 
redevelopment took 
place in 2007.  

No source control 
activities or 
investigations were 
reported. 

Rhône-Poulenc 
(Former) (east 
parcel) 

Museum of 
Flight  not reported 

World War II internment 
camp; glue, paint, and 
resin manufacturing; 
wood preservative 
handling; vanillin 
production; container 
storage 

A site screening investigation was 
conducted in 1986. A RCRA facility 
assessment was conducted in 1990. An 
independent site assessment was 
conducted in 1991. A RCRA facility 
investigation was conducted in 1995. 
Geoprobe and east parcel soil 
characterization investigations were 
conducted in 2001 and 2006, 
respectively. Planned investigations 
include a review of the O&M plan.  

A PCB removal action 
took place in 1995. A 
transformer area 
cleanup and east parcel 
voluntary interim 
measure were 
conducted in 2006. 

Stormwater and storm 
sewer system was 
evaluated in 1998, 
and stormwater 
system was 
redeveloped in 2007. 
A review of the 
stormwater system is 
planned. 

KCIA (south 
central basin) King County air terminal and 

hangars 
air terminal and 
hangars, agriculture 

No environmental investigations were 
reported. 

No remedial activities 
were reported. 

An evaluation of joint 
caulk material for 
PCBs is planned. 

Sources: Ecology and Environment (2008b), Ecology and Ecology and Environment (2008), Schmoyer (Schmoyer 2008d) 
a

AS/SVE – air sparging/soil vapor extraction 

 Facilities listed are those determined to be adjacent to the Slip 6 SCA. The south-central portion of the KCIA is also included because source-tracing data were 
reported in the source documentation. 

BDC – Boeing Developmental Center 
KCIA – King County International Airport 
NPDES – National Pollutant Discharge Elimination System  

O&M – operation and maintenance 
O/W – oil/water  
PCB – polychlorinated biphenyl 
RCRA – Resource Conservation and Recovery Act 

SCA – source control area  
SWPPP – stormwater pollution prevention plan 
UST – underground storage tank 
VOC – volatile organic compound 
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Eight outfalls that discharge to the Slip 6 SCA are identified on Map I-31; these include 
a KCIA stormwater outfall (No. 2080), four PACCAR private stormwater outfalls 
(Nos. 2073, 2074, 2075, and 2076), one Rhône-Poulenc private stormwater outfall 
(No. 2078), and two BDC private stormwater outfalls (Nos. 2081 and 2082). Of the four 
permitted private PACCAR outfalls, two are on the northern shoreline (Nos. 2075 and 
2076), one is on the middle shoreline (No. 2074), and one is on the southern shoreline 
(No. 2073). Source documents indicate that the middle outfall was closed in 2004 and 
only one of the outfalls (No. 2076) on the northern shoreline of PACCAR is still in 
operation.30

Although a private stormwater outfall (No. 2078) from Rhône-Poulenc is shown to 
discharge into Slip 6 on Map I-31, source documents indicate that both the east and 
west parcels of Rhône-Poulenc drain directly into the KCIA drainage system with 
discharge to the LDW via outfall No. 2080. In total, storm drainage from 
approximately 150 ac of land discharges to Slip 6 (Map I-33). Information on the 
outfalls within the Slip 6 SCA is summarized in Table I-48; additional information is 
provided in Appendix H. 

  

                                                           
30 Maps I-31 and I-32 show outfalls as identified in the 2003 outfall survey (Herrera 2004) because this is 

the outfall information source used throughout the RI. The treatment of discrepancies between outfall 
configurations shown on the RI maps and the maps provided in source documents is discussed in the 
introduction to this appendix. 
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Table I-48. Summary of specific information for each outfall in the Slip 6 SCA  

OUTFALLa  
CURRENT 

OWNERSHIP 
CURRENT  

OPERATIONS 
HISTORICAL  
OPERATIONS 

ENVIRONMENTAL AND SOURCE-TRACING 
INVESTIGATIONS 

REMEDIAL AND SOURCE  
CONTROL ACTIVITIES 

BDC permitted 
private SD outfalls 
(Nos. 2081 and 2082) 

The Boeing 
Company 

Two outfalls drain 
approximately 18 ac of the 
northern portion of the BDC 
property and possibly 5.5 ac of 
Museum of Flight property 
(former BDC property). 

There is no information 
suggesting the 
existence of any outfalls 
from the BDC prior to 
the two current outfalls. 

No environmental or source-tracing 
investigations were reported. 

In-line O/W separators are directly 
upstream of both outfalls. BDC 
property operates under an NPDES 
permit, and a SWPPP has been 
developed. 

KCIA SD outfall (No. 
2080) King County 

One outfall discharges 
stormwater from approximately 
70 ac of KCIA property, 20 ac 
of former Rhône-Poulenc 
property, and 11.44 ac of 
Museum of Flight east 
property.  

This outfall discharged 
stormwater from the 
KCIA and the Rhône-
Poulenc site. 

Source-tracing samples were collected 
from this storm drain as part of the Elliott 
Bay Action Program in the 1980s (Tetra 
Tech 1988); the source documents do not 
present those data. One catch basin 
solids sample was collected in September 
2004. Additional stormwater and solids 
source-tracing investigation and upland 
site inspections are planned. 

Airport catch basins are cleaned 
semi-annually; airport O/W separators 
are cleaned annually. 

PACCAR/Kenworth 
Truck Company 
permitted private SD 
outfalls (Nos. 2073, 
2074, 2075, and 
2076)

Merrill Creek 
Holdings 

b 

Two outfalls drain 
approximately 24.3 ac of the 
former PACCAR property. 

Four stormwater outfalls 
drained the PACCAR 
property. 

Stormwater catch basins and drain lines 
were sampled during Phase I and Phase 
II data gaps investigations. A north storm 
drain investigation was conducted in 
2006. Stormwater monitoring under a 
NPDES permit/SWPPP is ongoing. 

Stormwater catch basins and drain 
lines were cleaned out during the 
Phase I and Phase II data gaps 
investigations. Closure of the middle 
outfall and complete stormwater 
system cleaning was completed in 
2004.The north storm drain was 
repaired in 2006. Stormwater quality 
improvements were done in 2008. 

Rhône-Poulenc 
private SD outfall 
(No. 2078)

Container 
Properties c 

One outfall may drain a portion 
of the Rhône-Poulenc property. 

Several outfalls drained 
the Rhône-Poulenc 
property. 

The stormwater and storm sewer system 
was evaluated in 1998. A review of the 
stormwater system is planned. 

The stormwater system was replaced 
by a collection and treatment system 
in 2007.  

Sources: Ecology and Environment (2008b), Ecology and Ecology and Environment (2008), Schmoyer (2008d)  
a No major outfalls were identified as individual source control entities in the source documents. 
b The source documents indicated that the middle outfall (No. 2074) was closed in 2004 and only one of the outfalls (No. 2076) on the northern shoreline of PACCAR is still in 

operation. 
c

BDC – Boeing Developmental Center 

 The source documents indicated that both the east and west parcels of Rhône-Poulenc drain directly into the KCIA drainage system with discharge to the LDW via outfall No. 
2080. 

KCIA – King County International Airport 
NPDES – National Pollutant Discharge Elimination System 

O/W – oil/water 
SCA – source control area 
SWPPP – stormwater pollution prevention plan 
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Several remedial activities and environmental investigations have been completed or 
are currently in progress within the Slip 6 SCA (Tables I-47 and I-48). Information 
about these activities were summarized in the source documents. Several of the 
chemicals that have been detected above the SQS in the Slip 6 SCA surface sediment 
have also been detected in various upland media, including soil, groundwater, seep, 
porewater, stormwater, and source-tracing samples (Table I-49). The availability of 
data (by media type) for each of the facilities associated with the Slip 6 SCA is also 
presented in the table on Map I-32. An X in Table I-49 and the table on Map I-32 
indicates that the source documents reported data or indicated that data exist; 
therefore, an X does not necessarily mean that the actual data were presented in the 
source document. Data are only summarized in media-specific and source-tracing 
tables if the data were reported in the source documents and if they met the criteria for 
data summation discussed in the introduction to this appendix (e.g., soil data were 
collected along the SCA shoreline; groundwater data were collected from shoreline 
facilities). The identification of a chemical in these media at facilities or within the 
drainage systems does not necessarily indicate that these potential sources contributed 
to sediment contamination in the past or that they will result in sediment 
contamination in the future. 

Table I-49. Chemicals identified in various media in the Slip 6 SCA  

CHEMICALa SOIL 
GROUND- 

WATER SEEP 
PORE- 
WATER 

STORM- 
WATER 

SOURCE-TRACING 
SAMPLES SOURCES 

Lead X X X  X X 
Ecology and 
Environment (2008b), 
Schmoyer (2008a), 

Mercury X X X X X X 

Ecology and 
Environment (2008b), 
Schmoyer (2008a), 
EPA (2005) 

Acenaphthene  X  X   X 
Ecology and 
Environment (2008b), 
Schmoyer (2008d) 

Benzo(g,h,i) 
perylene   X   X Ecology and 

Environment (2008b) 

Dibenzo(a,h) 
anthracene      X Ecology and 

Environment (2008b) 

Dibenzofuran  X     Ecology and 
Environment (2008b) 

Fluoranthene  X X X  X 
Ecology and 
Environment (2008b), 
EPA (2005) 

Fluorene  X X   X Ecology and 
Environment (2008b) 

Indeno(1,2,3-cd) 
pyrene   X   X Ecology and 

Environment (2008b) 
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CHEMICALa SOIL 
GROUND- 

WATER SEEP 
PORE- 
WATER 

STORM- 
WATER 

SOURCE-TRACING 
SAMPLES SOURCES 

Phenanthrene  X X   X Ecology and 
Environment (2008b) 

Total HPAHs  X X X  X 
Ecology and 
Environment (2008b), 
EPA (2005) 

BBP      X 
Ecology and 
Environment (2008b), 
Schmoyer (2008d) 

BEHP  X X X X X 

Ecology and 
Environment (2008b), 
Schmoyer (2008d), 
EPA (2005) 

Benzoic acid      X Ecology and 
Environment (2008b) 

Phenol  b       

Total PCBs X X   X X Ecology and 
Environment (2008b) 

Dioxins and 
furans  c     X Ecology and 

Environment (2008b) 

Note: An X indicates that the source documents reported that data are available for the identified media. The 
absence of an X in any cell does not necessarily mean that the chemical is absent in the upland media or in 
source-tracing samples; in some cases, the chemical may not have been analyzed for or, if analyzed, could 
have been present but at concentrations below the RL. 

a Chemicals with at least one detected exceedance of an SQS in surface sediment within the Slip 6 SCA. The 
chemical list is based on SMS exceedances in the RI baseline surface sediment dataset within the 2007 SCA 
boundary. Therefore, this list may differ from the list of exceedances in source documents. 

b No soil, groundwater, seep, porewater, stormwater, or source-tracing data were identified in the source 
documents for this chemical. 

c

BBP – butyl benzyl phthalate 

 SMS criteria do not exist for dioxins and furans. They were included in this table because they are a risk driver 
chemical with highly elevated concentrations (i.e., TEQ > 100 ng/kg dw) in surface sediment in this area. 

BEHP – bis(2-ethylhexyl) phthalate 
HPAH – high-molecular-weight polycyclic aromatic 

hydrocarbons  
PCB – polychlorinated biphenyls 
RI – remedial investigation 

RL – reporting limit  
SCA – source control area 
SMS – Washington State Sediment Management 

Standards 
SQS – sediment quality standard 
TEQ – toxicity equivalent 

This section summarizes data as presented in the source documents for groundwater, 
seep, porewater, stormwater, and source-tracing samples. Soil data are not presented 
because the data in the source documents were not collected along the bank. In 
addition to the groundwater data included in this section, groundwater information 
for the Boeing Developmental Center, PACCAR, and the former Rhône-Poulenc 
facility is also included in Section 9.4.6 of the main body of the RI.  

If sufficient data were available in the Slip 6 source documents, ranges of detected 
concentrations, median concentrations, and sample counts (n) are provided in the 
tables. In some instances, the source documents acknowledged the existence of certain 
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data without providing actual concentrations. Data were included only if specific 
concentrations or a range of concentrations were available in the source documents.  

Groundwater data presented in the source documents for adjacent or upland 
properties associated with the Slip 6 SCA are summarized in Table I-50. Rhône-
Poulenc is the only property adjacent to the Slip 6 SCA with detected concentrations of 
at least one chemical listed in Table I-49 in groundwater. In addition to groundwater 
information for those chemicals detected above the SQS in surface sediment in this 
SCA, Table I-50 also includes VOC groundwater data for PACCAR and Rhône-
Poulenc provided in the source documents. Data are presented in Table I-50 for VOCs 
that were identified for these properties in the groundwater pathways analysis 
completed as part of the Phase 1 LDW RI (Windward 2003a).  
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Table I-50. Summary of chemical concentrations detected in groundwater for the Slip 6 SCA 

FACILITY CHEMICALa, b 
YEAR 

COLLECTED 

CONCENTRATION 
INFORMATION 

(µg/L)C, d LOCATION SOURCESe 
ADDITIONAL  

INFORMATION  
Chemicals with Detections Above SQS in Surface Sediment    

Rhône-Poulenc lead 2002 
1 – 12 (total) 
median = 3 
n = 6/9 

nearshore GeoEngineers (2002), as 
cited in Windward (2003b) 

Samples were collected before 
HCIM implementation. 

Rhône-Poulenc mercury 2002 – 2006 
0.1 – 0.5 (total) 
median = 0.1 
n = 13/174 

outside HCIM barrier 
wall 

Geomatrix (2007), as cited 
in Ecology and 
Environment (2008b) 

Samples were collected after 
HCIM implementation. 

Rhône-Poulenc mercury 2002 1, 1 (total) 
n = 2/9 nearshore GeoEngineers(2002), as 

cited in Windward (2003b) 
Samples were collected before 
HCIM implementation. 

VOCs  f      

PACCAR 1,1 dichloroethene  2002 – 2007  
0.3 – 1.26 
median = 0.6 
n = 6/105 

nearshore 
Kennedy/Jenks (2007), as 
cited in Ecology and 
Environment (2008b) 

Samples are from AS/SVE 
system monitoring. 

PACCAR 1,1 dichloroethene 1996 1.2, 38 
n = 2/2 north fire aisle Kennedy/Jenks (1996), as 

cited in Windward (2003b) 

The reported samples are from 
the two wells closest to the 
waterway. 

PACCAR  cis-1,2-dichloroethene 2002 – 2007 
0.3 – 57 
median = 7.67 
n = 43/105 

nearshore 
Kennedy/Jenks (2007), as 
cited in Ecology and 
Environment (2008b) 

Samples are from AS/SVE 
system monitoring. 

PACCAR cis-1,2-dichloroethene 1996 43, 110 
n = 2/2 north fire aisle Kennedy/Jenks (1996), as 

cited in Windward (2003b) 

The reported samples are from 
the two wells closest to the 
waterway. 

PACCAR  methylene chloride 2002 – 2007 3.6, 4.1 
n = 2/105 nearshore 

Kennedy/Jenks (2007), as 
cited in Ecology and 
Environment (2008b) 

Samples are from AS/SVE 
system monitoring. 

PACCAR tetrachloroethene 1996 1.8 
n = 1/2 north fire aisle Kennedy/Jenks (1996), as 

cited in Windward (2003b) 

The reported samples are from 
the two wells closest to the 
waterway. 

PACCAR  trichloroethene 2002 – 2007 
0.4 – 47 
median = 4.3 
n = 33/105 

nearshore 
Kennedy/Jenks (2007), as 
cited in Ecology and 
Environment (2008b) 

Samples are from AS/SVE 
system monitoring. 

PACCAR trichloroethene 1996 1.3, 160 
n = 2/2 north fire aisle Kennedy/Jenks (1996), as 

cited in Windward (2003b) 

The reported samples are from 
the two wells closest to the 
waterway. 
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FACILITY CHEMICALa, b 
YEAR 

COLLECTED 

CONCENTRATION 
INFORMATION 

(µg/L)C, d LOCATION SOURCESe 
ADDITIONAL  

INFORMATION  

PACCAR vinyl chloride 2002 – 2007 
0.5 – 51 
median = 4.65 
n = 34/105  

nearshore 
Kennedy/Jenks (2007), as 
cited in Ecology and 
Environment (2008b) 

Samples are from AS/SVE 
system monitoring. 

PACCAR vinyl chloride 1996 30, 190 
n = 2/2 north fire aisle Kennedy/Jenks (1996), as 

cited in Windward (2003b) 

The reported samples are from 
the two wells closest to the 
waterway. 

Rhône-Poulenc toluene 2007 1,300 
n = 1/nr 

southwest corner of 
former maintenance 
building area 

EPA (2006), as cited in 
Ecology and Environment 
(2008b) 

Sample collected after the 
removal action. 

Rhône-Poulenc toluene 2006 90,000 
n = 1/nr 

southwest corner of 
former maintenance 
building area 

EPA (2006), as cited in 
Ecology and Environment 
(2008b) 

Reported value is the 
maximum. Sample collected 
before the removal action. 

Rhône-Poulenc toluene  2002 – 2006 
0.38 – 260 
median = 42 
n = 53/174 

outside HCIM barrier 
wall 

Geomatrix (2007), as cited 
in Ecology and 
Environment (2008b) 

Samples include quarterly 
monitoring since September 
2002. 

a Chemicals with at least one detected exceedance of an SQS in surface sediment within the Slip 6 SCA.  
b Mercury, BBP, BEHP, acenaphthene, benzo(g,h,i)perylene, dibenzo(a,h)anthracene, dibenzofuran, fluoranthene, fluorene, indeno(1,2,3-cd)pyrene, phenanthrene, benzoic acid, 

phenol, total PCBs and dioxins and furans were either not analyzed or were not detected, or the data for these chemicals were not reported in the source documents in a format 
that would allow them to be summarized in this table.  

c n is the ratio of the number of detects to the total number of samples analyzed. Concentration ranges and median values were calculated using only detected data. For this 
reason, some estimated ranges and median values may be higher than actual concentrations. 

d Significant figures are reported as available in source documentation; when converting units (i.e., from mg/L to μg/L), the number of significant figures was kept consistent with the 
number in the reported value. 

e Primary source materials (i.e., any documents listed as “as cited in”) were not reviewed to compile this table. 
f 

AS/SVE – air sparging/soil vapor extraction 
VOC data were summarized, as available, at EPA’s request and not because of SQS exceedances in surface sediment in the SCA. 

BBP – butyl benzyl phthalate 
BEHP – bis(2-ethylhexyl) phthalate 
HCIM – hydraulic control interim measure 

HPAH – high-molecular-weight polycyclic aromatic hydrocarbon  
nr – not reported  
PCB – polychlorinated biphenyl 
SCA – source control area 

SQS – sediment quality standard  
UST – underground storage tank 
VOC – volatile organic compound 
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Data are also available for several seep and porewater samples collected within the 
Slip 6 SCA. Source documents indicated that seven seep samples were collected from 
the Rhône-Poulenc shoreline in 1996, and several seep samples were collected from the 
PACCAR shoreline in 2002. Data from seep samples are presented in Table I-51. 
Porewater data were collected as part of the Rhône-Poulenc sediment and porewater 
investigation (EPA 2005) (Table I-52). Table I-53 presents the data for chemicals 
detected in stormwater samples collected from drainage basin associated with the Slip 
6 SCA. Data from PACCAR drainage systems included data collected since 2004, after 
the entire storm drainage system was cleaned out and the middle outfall was closed 
(2008b). No stormwater data were presented for Rhône-Poulenc, BDC, or the KCIA 
properties in the source documents. 

Table I-51. Summary of chemical concentrations detected in seeps in the Slip 6 
SCA 

FACILITY CHEMICALa, b 
YEAR 

COLLECTED 

CONCENTRATION 
INFORMATION 

(µg/L)c, d LOCATION SOURCESe  
ADDITIONAL 

INFORMATION  

PACCAR lead 2002 16 (total) 
n = 1/nr 

southern 
shoreline 

Kennedy/Jenks 
(2002) , as cited in 
Ecology and 
Environment 
(2008b) 

Value is the 
maximum detected 
concentration. 

Rhône-
Poulenc lead 1996 44 (total) 

n = 1/7 
southwest 
shoreline 

Rhône-Poulenc 
(1996), as cited in 
Windward (2003b) 

Samples were 
collected prior to 
HCIM 
implementation. 

Rhône-
Poulenc mercury 1996 0.65 (total) 

n = 1/7 
Slip 6 
shoreline 

Rhône-Poulenc 
(1996), as cited in 
Windward (2003b) 

Samples were 
collected prior to 
HCIM 
implementation. 

Rhône-
Poulenc BEHP 1996 14, 27 (total) 

n = 2/7 shoreline 
Rhône-Poulenc 
(1996), as cited in 
Windward (2003b) 

Samples were 
collected prior to 
HCIM 
implementation. 

a Chemicals with at least one detected exceedance of an SQS in surface sediment within the Slip 6 SCA.  
b BBP, acenaphthene, benzo(g,h,i)perylene , dibenzo(a,h)anthracene, dibenzofuran, fluoranthene, fluorene, 

indeno(1,2,3-cd)pyrene, phenanthrene, benzoic acid, phenol, total PCBs, and dioxins and furans were either 
not analyzed or were not detected, or the data for these chemicals were not reported in the source documents 
in a format that would allow them to be summarized in this table.  

c Significant figures are reported as available in source documentation; when converting units (i.e., from mg/L to 
μg/L), the number of significant figures was kept consistent with the number in the reported value. 

d n is the ratio of the number of detects to the total number of samples analyzed. Concentration ranges were 
calculated using only detected data. For this reason, some estimated ranges may be higher than actual 
concentrations. 

e 

BBP – butyl benzyl phthalate 
Primary source materials (i.e., any documents listed as “as cited in”) were not reviewed to compile this table. 

BEHP – bis(2-ethylhexyl) phthalate 
HCIM – hydraulic control interim measure  
HPAH – high-molecular-weight polycyclic aromatic hydrocarbon 

nr – not reported 
PCB – polychlorinated biphenyl 
SCA – source control area 
SQS – sediment quality standard 
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Table I-52. Summary of chemical concentrations detected in porewater in the 
Slip 6 SCA 

FACILITY CHEMICALa, b 
YEAR 

COLLECTED 

CONCENTRATION 
INFORMATION 

(µg/L)c, d LOCATION SOURCES 
ADDITIONAL 

INFORMATION  

Rhône-
Poulenc mercury 2004 0.0016 – 0.408 

n = 10/15 

along the 
Rhône-Poulenc 
shoreline EPA (2005) 

Samples were 
collected with a mini-
peizometer and 
seepage meter. 

Rhône-
Poulenc fluoranthene 2004 0.26 

n = 1/9 

along the 
Rhône-Poulenc 
shoreline EPA (2005) 

Samples were 
collected with a mini-
peizometer and 
seepage meter. 

Rhône-
Poulenc total HPAH 2004 0.69 

n = 1/9 

along the 
Rhône-Poulenc 
shoreline EPA (2005) 

Samples were 
collected with a mini-
peizometer and 
seepage meter. 

Rhône-
Poulenc BEHP 2004 2 – 390 

n = 5/9 

along the 
Rhône-Poulenc 
shoreline 

EPA (2005) 

Samples were 
collected with a mini-
peizometer and 
seepage meter.  

a Chemicals with at least one detected exceedance of an SQS in surface sediment within the Slip 6 SCA.  
b Lead, BBP, acenaphthene, benzo(g,h,i)perylene , dibenzo(a,h)anthracene, dibenzofuran, fluorene, 

indeno(1,2,3-cd)pyrene, phenanthrene, benzoic acid, phenol, total PCBs, and dioxins and furans were either 
not analyzed or were not detected, or the data for these chemicals were not reported in the Rhône-Poulenc 
(Rhodia) sediment and porewater investigation data report (EPA 2005) in a format that would allow them to be 
summarized in this table. 

c Significant figures are reported as available in source documentation; when converting units (i.e., from mg/L to 
μg/L), the number of significant figures was kept consistent with the number in the reported value. 

d 

BBP – butyl benzyl phthalate 

n is the ratio of the number of detects to the total number of samples analyzed. Concentration ranges were 
calculated using only detected data. For this reason, some estimated ranges may be higher than actual 
concentrations. 

BEHP – bis(2-ethylhexyl) phthalate 
EPA – US Environmental Protection Agency 
HPAH – high-molecular-weight polycyclic aromatic hydrocarbon 
PCB – polychlorinated biphenyl 
SCA – source control area 
SQS – sediment quality standard 
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Table I-53. Summary of chemical concentrations detected in stormwater samples from the Slip 6 SCA 

FACILITY CHEMICALa, b 
YEAR 

COLLECTED 

CONCENTRATION 
INFORMATION  

(µg/L)c, d LOCATION SOURCESe ADDITIONAL INFORMATION 

PACCAR lead 2006 – 2007 
1 – 21 
median = 3.5 
n = 4/4 

north storm 
drain system 

Anchor (2003b), as cited in Ecology 
and Environment (2007b, 2008) 

Samples were collected after the 2004 system 
cleanout. Samples were not filtered. 

PACCAR lead 2006 – 2007 
3 – 96 
median = 26 
n = 3/4 

south storm 
drain system 

Anchor (2008b), as cited in Ecology 
and Environment (2007b, 2008) 

Samples were collected after the 2004 system 
cleanout. Samples were not filtered. 

PACCAR mercury 2006 – 2007 0.0566 
n = 1/4 

north storm 
drain system 

Anchor (2008b), as cited in Ecology 
and Environment (2007b, 2008) 

Samples were collected after the 2004 system 
cleanout. Samples were not filtered. 

PACCAR mercury 2006 – 2007 0.0512 
n = 1/4 

south storm 
drain system 

Anchor (2008b), as cited in Ecology 
and Environment (2007b, 2008) 

Samples were collected after the 2004 system 
cleanout. Samples were not filtered. 

PACCAR BEHP 2006 – 2007 3.2, 14 
n = 2/4 

south storm 
drain system 

Anchor (2008b), as cited in Ecology 
and Environment (2007b, 2008) 

Samples were collected after the 2004 system 
cleanout. 

PACCAR total PCBs 2006 – 2007 0.012, 0.018 
n = 2/4 

north storm 
drain system 

Anchor (2008b), as cited in Ecology 
and Environment (2007b, 2008) 

Samples were collected after the 2004 system 
cleanout. 

PACCAR total PCBs 2006 – 2007 0.055, 0.11  
n = 2/4 

south storm 
drain system 

Anchor (2008b), as cited in Ecology 
and Environment (2007b, 2008) 

Samples were collected after the 2004 system 
cleanout. 

a Chemicals with at least one detected exceedance of an SQS in surface sediment within the Slip 6 SCA.  
b BBP, acenaphthene, benzo(g,h,i)perylene, dibenzo(a,h)anthracene, dibenzofuran, fluoranthene, fluorene, indeno(1,2,3-cd)pyrene, phenanthrene, total HPAH, benzoic 

acid, phenol, and dioxins/furans were either not analyzed or were not detected, or the data for these chemicals were not reported in the source documents in a format 
that would allow them to be summarized in this table.  

c Significant figures are reported as available in source documentation; when converting units (i.e., from mg/L to μg/L), the number of significant figures was kept 
consistent with the number in the reported value. 

d n is the ratio of the number of detects to the total number of samples analyzed. Concentration ranges and median values were calculated using only detected data. For 
this reason, some estimated ranges and median values may be higher than actual concentrations. 

e 

BBP – butyl benzyl phthalate 
Primary source materials (i.e., any documents listed as “as cited in”) were not reviewed to compile this table. 

BEHP – bis(2-ethylhexyl) phthalate 
HPAH – high-molecular-weight polycyclic aromatic hydrocarbon  
PCB – polychlorinated biphenyl 

SCA – source control area 
SQS – sediment quality standard 
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Source-tracing samples have been collected at the former PACCAR facility and the 
KCIA drainage systems associated with the Slip 6 SCA. Data from these samples were 
reported in the source documents. Table I-54 presents the source-tracing data collected 
from drainages associated with the Slip 6 SCA. The drainage basin and storm drain 
system features within the Slip 6 SCA are included on Maps I-32 and I-33. Data from 
the PACCAR drainage systems include data collected starting in 2004, after the entire 
storm drainage system was cleaned out and the middle outfall was closed (Ecology 
and Environment 2008b). No source-tracing data were reported in the source 
documents for the Rhône-Poulenc drainage system since the complete system was 
redeveloped in 2007 (Ecology and Environment 2008b). No data were available in the 
source documents for Rhône-Poulenc prior to the system redevelopment. No source-
tracing data were reported for the BDC drainage system associated with the Slip 6 
SCA. Additional details on source-tracing sampling programs conducted within the 
Slip 6 SCA are presented in Section 9.4.4.7. 
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Table I-54. Summary of chemical concentrations detected in source-tracing samples collected from the Slip 6 SCA  

SAMPLE SOURCE  
YEAR 

COLLECTED 

CONCENTRATION INFORMATION  
(mg/kg dw)a, b, c, d CONCENTRATION INFORMATION (µg/kg dw)a, b, c, d 

SOURCES ADDITIONAL INFORMATION LEAD MERCURY ACENAPHTHENE BENZO(G,H,I)PERYLENE DIBENZO(A,H)ANTHRACENE FLUORANTHENE FLUORENE 
Catch Basin Solids Samples          

PACCAR south storm 
drain system 2006 – 2007 128, 660 

n = 2/2 
0.09, 0.3 
n = 2/2 nd 320, 910 

n = 2/2 
160 
n = 1/2 

1,600, 7,100 
n = 2/2 

93 
n = 1/2 

Ecology and 
Environment (2008b) 

Samples were collected after system 
cleanout in 2004. 

PACCAR north storm 
drain system 2006 – 2007 175, 764 

n = 2/2 
0.08, 0.9  
n = 2/2 nd 2,100 

n = 1/2 
84, 320 
n = 2/2 

380, 9,500 
n = 2/2 

220 
n = 1/2 

Ecology and 
Environment (2008b) 

Samples were collected after system 
cleanout in 2004. 

KCIA SD No.1 2004 232 
n = 1/1 

0.17 
n = 1/1 

1,400 
n = 1/1 nd nd nd nd Schmoyer (2008d) 

Sample was collected by SPU as part 
of LDW source control program. SPU 
installed a sediment trap in KCIA SD#1 
in 2008 under a grant with Ecology. 
Trap sample was retrieved in 2009. 

 

SAMPLE SOURCE 
YEAR 

COLLECTED 

CONCENTRATION INFORMATION (µg/kg dw)a, b, c, d 

SOURCES ADDITIONAL INFORMATION 
INDENO(1,2,3-

CD)PYRENE  PHENANTHRENE TOTAL HPAHS BBP BEHP BENZOIC ACID TOTAL PCBS 
Catch Basin Solids Samples          

PACCAR south storm 
drain system 2006 – 2007 280, 750  

n = 2/2 
810, 2,300 
n = 2/2 

7,836, 26,760 
n = 2/2 

280, 5,100 
n = 2/2 

4,500, 46,000 
n = 2/2 

4,200 
n = 1/2 

160, 313 
n = 2/4 

Ecology and 
Environment (2008b) 

Samples were collected after system 
cleanout in 2004. 

PACCAR north storm 
drain system 2006 – 2007 1,500  

n = 1/2 
780, 3,000 
n = 2/2 

1,300, 36,020 
n = 2/2 

1,100, 1,300 
n = 2/2 

10,000, 62,000 
n = 2/2 

3,700 
n = 1/2 

950 
n = 1/2 

Ecology and 
Environment (2008b) 

Samples were collected after system 
cleanout in 2004. 

KCIA SD #1 2004 nd nd nd 2,600 
n = 1/1 

41,000 
n = 1/1 nd nd Schmoyer (2008d) 

Sample was collected as part of a 
larger source-tracing project by King 
County. 

Note: Data are not included for drainage structures that have been removed subsequent to sampling. If multiple rounds of data were available for a single location, only the data collected during the most recent event were presented in order to represent the most current 
conditions possible. 

a Chemicals with at least one detected exceedance of an SQS in surface sediment within the Slip 6 SCA.  
b Acenaphthene, dibenzofuran, phenol, and dioxins/furans were either not analyzed or were not detected, or the data for these chemicals were not reported in the source documents in a format that would allow them to be summarized in this table.  
c Significant figures are reported as available in source documentation; when converting units (i.e., from mg/kg to µg/kg), the number of significant figures was kept consistent with the number in the reported value. 
d 

BBP –butyl benzyl phthalate 
n is the ratio of the number of detects to the total number of samples analyzed. Concentration ranges were calculated using only detected data. For this reason, some estimated ranges may be higher than actual concentrations. 

BEHP – bis(2-ethylhexyl) phthalate 
dw – dry weight 

HPAH – high-molecular-weight polycyclic aromatic hydrocarbon 
KCIA – King County International Airport 
nd – not detected  

PCB – polychlorinated biphenyl 
SQS – sediment quality standard 
SCA – source control area 
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Source identification and control efforts are ongoing for the Slip 6 SCA. Additional 
information for the Slip 6 SCA is provided on Ecology’s website.  

I.4.8 NORFOLK CSO/SD SOURCE CONTROL AREA (RM 4.9 E TO RM 5.0 E, 
EAA 7) 

The area just offshore of the Norfolk CSO/SD31

In 1994, King County investigated sediment contamination near the Norfolk CSO/SD 
outfall and determined that contaminated sediments should be dredged and the area 
capped with clean sediment (Map I-34). Dredging began in February 1999, and 
backfilling within the dredged area was completed by March 1999. Sediment from the 
Upper Turning Basin was used to backfill the dredged area. A project closure report 
was prepared in 1999 (King County 1999).  

 outfall was originally identified as a 
priority cleanup area by the Elliott Bay/Duwamish Restoration Program (EBDRP) in 
1991 because of sediment contamination associated with the Norfolk CSO/SD 
discharge (King County 1999). Subsequently, the area was identified through the RI 
process as a candidate EAA (EAA 7) because of contaminated surface sediment 
(Windward 2003c). As part of ongoing source control efforts for this SCA, a data gaps 
report (Ecology and Environment 2007a) and a SCAP (Ecology 2007d) were completed 
in September 2007. Source-tracing data provided by the City of Seattle were also 
reviewed (Schmoyer 2008d). These three documents are collectively referred to as the 
“source documents” in this section. 

In 2003, Boeing used a specialized vacuum excavator to remove approximately 60 cy 
of PCB-contaminated sediment near Boeing outfall DC2, sometimes referred to as the 
south storm drain outfall (No. 2093 on Map I-34). The purpose of excavation was to 
remove PCB-contaminated sediment near outfall DC2. Neither of these actions was 
intended to address all of the sediment contamination within this SCA.  

CSL exceedances in surface sediment in this SCA included total PCBs, BEHP, and 
1,4-dichlorobenzene. SQS exceedances were reported for total PCBs, BEHP, BBP, 
1,4-dichlorobenzene, and fluoranthene (Map I-34). These exceedances are based on 
data included in the baseline dataset32

                                                           
31 A City pump station EOF also discharges through this outfall. 

 for sampling locations within the 2007 SCA 
boundary (as discussed in the introduction to this appendix), and they form the basis 
for the discussion and data compilation in this section. Ecology has identified COCs 
for this SCA based on different criteria (Table I-3); therefore, the chemicals identified 
for summary in this appendix are different than the COCs identified by Ecology. For 

32 Surface sediment samples in the baseline dataset include: 1) post-dredge samples collected within the 
1999 Norfolk dredged area; 2) pre-removal samples collected within the 2003 Boeing removal area; 
3) samples collected prior to the 1999 dredge event from locations outside of the dredged area; and 
4) samples collected after the 2003 dredge from locations outside of the removal area. 
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the most part, the SMS exceedances in the RI baseline dataset were outside of the 
removal areas. Within the Norfolk CSO/SD removal area, concentrations of total PCBs 
and BBP exceeded the SQS in 2002 and 2001, respectively. PCBs and BBP 
concentrations in surface sediment samples did not exceed the SQS in subsequent 
sampling conducted in 2006.  

Commercial and industrial operations in the vicinity of the Norfolk CSO/SD SCA 
have included aircraft and aerospace research (historical and current); flight line 
support aircraft storage, flight preparation, general servicing, and maintenance and 
repair (current); general aviation airport operations (current); wholesale foods and 
merchandise (current); auto wrecking (historical and current); vehicle parts salvage 
and sale, crushing of cars and parts (current); farming (historical); commercial 
operations (historical); warehousing (historical); propane distribution (historical); 
commercial trucking (historical); and airplane and missile manufacturing (historical). 
Historically, a grocery store, tavern, gas station, winery, granary, and a construction 
yard were also located in the vicinity of this SCA. 

Ecology (2007b) has identified BDC, the Boeing Military Flight Center (MFC), and the 
southern drainage basin of KCIA as adjacent properties associated with this SCA 
(Map I-34) (Ecology 2007c). The Norfolk CSO/SD SCA also receives stormwater runoff 
from a large drainage basin that includes industrial and residential areas (Map I-35). 
Upland properties identified in the source documents included Associated Grocers, 
Inc., Northwest Auto Wrecking, Affordable Auto Wrecking, and an Arco gas station. 
Table I-55 summarizes facility-specific information for adjacent facilities associated 
within the Norfolk CSO/SD SCA. The Arco Gas Station is also summarized in 
Table I-55 because source-tracing data were reported in the source documents. 
Associated Grocers, Inc., Northwest Auto Wrecking, and Affordable Auto Wrecking33

 

 
are not included in this summary because source-tracing data for these facilities were 
not identified (see the introduction for more information on facility selection criteria). 
The data gaps report and SCAP should be reviewed for additional information on all 
of the facilities associated with this SCA. 

                                                           
33 Runoff from most of the Affordable Auto Wrecking property has been diverted to the combined 

sewer on MLK Way. This site no longer drains to the Norfolk outfall (Schmoyer 2009). 
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Table I-55. Summary of facility information for the Norfolk CSO/SD SCA 

FACILITYa 
CURRENT 

OWNERSHIP 
CURRENT  

OPERATIONS 
HISTORICAL  
OPERATIONS 

ENVIRONMENTAL 
INVESTIGATIONS REMEDIAL ACTIVITIES 

SOURCE CONTROL 
ACTIVITIES/INVESTIGATIONS 

Arco Gas 
Station John Eastey former gas station gas station 

Groundwater sampling 
was conducted in 2004, 
2005, and 2006. 

Soil contamination has been 
remediated. Between 1991 and 
1992, 26 USTs were removed from 
the facility. 

No source control activities 
or investigations were 
reported. 

Boeing 
Developmental 
Center

The Boeing 
Company b 

aircraft and 
aerospace research 
and development 

farmland, commercial 
operations, grocery 
store, gasoline station, 
tavern, warehouse, 
winery, auto wrecking, 
construction yard, 
propane distributor, 
commercial trucking, 
granary, airplane and 
missile manufacturing 

EPA conducted a 
RCRA facility 
assessment of the BDC 
in 1994.  

PCB-contaminated sediment near 
the south storm drain was removed 
and the area was then backfilled 
with clean sediment. Storm drain 
lines have been investigated and 
cleaned, and an end-of-pipe 
sediment trap for the south storm 
drain line has been installed (Project 
Performance Corporation 2002, 
2003; Ecology 2007c). 

Boeing has implemented 
multiple source 
investigations and control 
activities. A SWPPP was 
prepared to identify and 
assist in the prevention of 
releases from potential 
sources of stormwater 
pollution (Project 
Performance Corporation 
2001, 2003; Landau 2004; 
Ecology 2007c) 

Boeing Military 
Flight Center 

The Boeing 
Company 

flight line support, 
aircraft storage, flight 
preparation, general 
servicing, 
maintenance and 
repair 

No historical 
operations were 
reported. 

In 2005, Boeing 
conducted an 
investigation of joint 
caulking material to 
determine the extent of 
PCB contamination on 
the property. 

Joint caulking removal activities took 
place in 2005 and 2006. 

A SWPPP was prepared to 
identify and prevent releases 
from potential sources of 
stormwater pollution. 

KCIA (southern 
drainage basin) King County general aviation 

airport 
general aviation and 
military airport 

No environmental 
investigations were 
reported. 

No remedial activities were reported. 
No source control activities 
or investigations were 
reported. 

Source: Ecology and Environment (2007a), Ecology (2007b) 
a Facilities listed are those identified in the data gaps report(Ecology and Environment 2007a) and the SCAP (Ecology 2007c). Arco Gas Station (identified as an upland property in 

the source documents) is also included because source-tracing data were included in the source documentation. 
b 

BDC – Boeing Developmental Center 

Much of the information presented in the data gaps report(Ecology and Environment 2007a) and the SCAP (Ecology 2007c) for the BDC is for RCRA units that are north of the 
area that drains to the Norfolk CSO/SD SCA.  

CSO – combined sewer overflow 
ESA – Environmental site assessment 
KCIA – King County International Airport 
PCB – polychlorinated biphenyl 
SCA – source control area 

SCAP – source control action plan 
SD – storm drain 
SWPPP – storm water pollution prevention plan 
UST – underground storage tank 
VCP – voluntary cleanup program 
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The source documents identified the Norfolk CSO/SD (No. 2095) as a major outfall for 
this SCA. The Norfolk CSO/SD is owned by King County and the City of Seattle with 
contributions from King County, the City of Seattle, the City of Tukwila, and The 
Boeing Company. It is the only public outfall discharging to this SCA (Ecology 2007c); 
it serves as an outfall for the municipal storm drain system, which is operated by both 
the City of Seattle and the City of Tukwila. The Norfolk SD drainage basin collects 
stormwater from approximately 769 ac (including about 100 ac of the I-5 corridor) and 
the outfall also serves as a CSO for an area of 4,900 ac (Maps I-35 and I-36). Land use 
in the Norfolk SD drainage basin is primarily industrial. The Norfolk outfall also 
serves as an emergency overflow for City of Seattle pump station No.17 (Schmoyer 
2008d).  

In addition, four other outfalls discharge into the SCA: Boeing DC16 (BDC-5), Boeing 
DC3 (No. 2096), Boeing DC2 ( No. 2093), and a pipe of unresolved origin and/or use 
(No. 2094) located just south of outfall No. 2093. The first three of these outfalls are 
permitted under the BDC. The source documents list two other outfalls as discharging 
to the Norfolk SCA (Nos. 2092 and 2097), but these outfalls are located to the north of 
the SCA boundary and thus are not included in this section. The Boeing outfalls 
primarily drain rooftops and paved areas near buildings on the BDC. A single catch 
basin at the BDC is also connected to the Norfolk CSO/SD. Stormwater drainage 
features are shown on Maps I-35 and I-36. Information on the outfalls within the 
Norfolk SCA is included in Table I-56 and the locations of these outfalls are shown on 
Map I-34; additional outfall information is provided in Appendix H. 
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Table I-56. Summary of specific information for each outfall in the Norfolk SCA  

OUTFALL 
CURRENT 

OWNERSHIP 
CURRENT  

OPERATIONS 
HISTORICAL  
OPERATIONS 

ENVIRONMENTAL AND 
SOURCE-TRACING 
INVESTIGATIONS 

REMEDIAL AND SOURCE  
CONTROL ACTIVITIES 

Outfalls Identified in the SCAP and DGR as Major Outfalls  a  

Norfolk CSO/SD 
outfallb

King County, 
City of 
Seattle 

 
(No. 2095) 

This outfall serves as a CSO for King 
County, as an emergency overflow for 
City of Seattle pump station No.17 
(Schmoyer 2008e), and as a storm drain 
outfall for the municipal storm drain 
system. The stormwater basin is 
approximately 769 ac, and the combined 
sewer service area is approximately 
4,900 ac. Both untreated (Norfolk) and 
treated (Henderson/MLK) CSOs 
discharge at this outfall. The outfall also 
receives stormwater discharges from 
Boeing properties and areas within the 
City of Tukwila. 

Outfall served as a 
CSO, EOF, and SD 
for King County and 
the City of Seattle. 
CSOs were 
untreated prior to 
the construction of a 
CSO treatment 
facility (Henderson). 

In-line sediment samples 
were collected by SPU 
between 2003 and 2005 
to evaluate disposal 
options in preparation for 
a pipe cleaning project in 
the MLK Way sub-basin. 
Approximately 2,200 
linear feet of pipe were 
cleaned in 2005 
(Schmoyer 2008e).  

In 1995, the Allentown diversion, which 
sent much of the flow to the South Plant 
and greatly reduced CSO events, was 
completed (King County 2008a). In 2005, 
the Henderson/MLK CSO treatment 
facility (storage and treatment tunnel) was 
constructed, which sends treated CSO 
discharges to the Norfolk outfall.  

Other Outfalls      

BDC outfalls 
(Nos. 2093 
[DC2], 2096 
[DC3], and 
BDC-5 [DC16]) 

The Boeing 
Company 

Three of the eighteen outfalls from the 
BDC storm drain system discharge to the 
Norfolk SCA; one catch basin at the BDC 
connects to the Norfolk CSO/SD. The 
BDC outfalls primarily drain rooftops and 
paved areas. 

No historical 
operations were 
reported. 

Boeing has conducted 
extensive investigation of 
the potential sources of 
PCBs within the south 
storm drain system 
(Ecology 2007c; Project 
Performance Corporation 
2001).  

Boeing has implemented source control 
activities within the south storm drain 
system, including cleanout of the pipes, 
installation of a sediment trap, and 
periodic monitoring. A SWPPP was 
prepared to identify and assist in the 
prevention of releases from potential 
sources of stormwater pollution (Ecology 
2007c; Project Performance Corporation 
2001, 2003). 

Outfall No. 2094 unknown 
Outfall No. 2094 is a pipe of unresolved 
origin and/or use within the Norfolk SCA 
boundary.  

No historical 
operations were 
reported. 

No environmental or 
source-tracing 
investigations were 
reported. 

No remedial or source control activities 
were reported. 

Source: Ecology and Environment (2007a), Ecology (2007b) 
a Major outfalls listed are those discussed as individual source control entities in the data gaps report (2007a) and the SCAP (2007b). 
b

BDC – Boeing Developmental Center 
 A City pump station EOF also discharges through this outfall. 

CSO – combined sewer overflow 
SCA – source control area 
SD – storm drain 

SWPPP – storm water pollution prevention plan 
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Several remedial activities and environmental investigations have been completed or 
are currently in progress within the Norfolk CSO/SD SCA (Tables I-55 and I-56, 
Map I-36). These investigations have detected some of the chemicals that occur at 
concentrations above the SQS in surface sediment within this SCA in various upland 
media, including soil, groundwater, stormwater, and source-tracing solids (Table I-57). 
The availability of data (by media type) is also presented in the table on Map I-36 for 
each facility associated with this SCA. An X in Table I-57 and the table on Map I-36 
indicates that the source documents reported data or indicated that data exist; 
therefore, an X does not necessarily mean that the actual data were presented in the 
source document. Data are only summarized in media-specific and source-tracing 
tables if the data were reported in the source documents and if they met the criteria for 
data summation discussed in the introduction to this appendix (e.g., soil data were 
collected along the SCA shoreline; groundwater data were collected from shoreline 
facilities). The identification of a chemical in these media at facilities or within the 
drainage systems does not necessarily indicate that these potential sources contributed 
to sediment contamination in the past or that they will result in sediment 
contamination in the future. 

Table I-57. Chemicals identified in various media in the Norfolk CSO/SDSCA 

CHEMICALa SOIL 
GROUND-

WATER SEEPb 
PORE- 

WATERb 
STORM-
WATER 

SOURCE-
TRACING 
SAMPLES SOURCES 

Fluoranthene      X Ecology and Environment 
(2007a) 

BBP      X Ecology and Environment 
(2007a) 

BEHP      X Schmoyer (2008d) 

1,4-dichlorobenzene X Xc  c   X Ecology and Environment 
(2007a) 

Total PCBs X    X X Ecology (2007c) 

Note: An X indicates that the source documents reported that data are available for the identified media. The 
absence of an X in any cell in this table does not necessarily mean that the chemical is absent in the upland 
media or in source-tracing samples; in many cases, that chemical may not have been analyzed or, if analyzed, 
could have been present but at concentrations below the RL. 

a
 Chemicals included are those with at least one detected exceedance of an SQS in sediment within the SCA 

identified by Ecology. The chemical list is based on SMS exceedances in the RI baseline surface sediment 
dataset within the 2007 SCA boundary. Therefore, this list may differ from the list of exceedances in source 
documents. 

b No porewater or seep data were identified in the source documents for any chemical. 
c

BBP – butyl benzyl phthalate 

 Unspecified halogenated organic compounds have been identified in soil and groundwater on the Associated 
Grocers property. 

BEHP – bis(2-ethylhexyl) phthalate 
CSO – combined sewer overflow 
PCB – polychlorinated biphenyl 
RI – remedial investigation 

RL – reporting limit 
SCA – source control area 
SD – storm drain 
SMS – Washington State Sediment Management Standards 
SQS – sediment quality standard 
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This section summarizes the upland data provided in the source documents. No seep 
or porewater data were reported in the source documents. Soil and groundwater data 
are not presented in this section because the samples were not collected along the bank 
(soil) or from adjacent properties (groundwater) or actual data were not provided in 
the source documents. 

If sufficient data for this SCA were available in the source documents, ranges of 
detected concentrations, median concentrations, and sample counts (n) are provided 
accordingly. In some instances, the source documents acknowledge the existence of 
certain data but do not provide actual concentrations. Data were included in the tables 
only if specific concentrations or a range of concentrations were included in the source 
documents. Table I-58 summarizes stormwater data as presented in the source 
documents. 
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Table I-58. Summary of chemical concentrations detected in stormwater in the Norfolk CSO/SD SCA 

FACILITY CHEMICALa, b 
YEAR 

COLLECTED LOCATION 

CONCENTRATION 
INFORMATION 

(µg/L)c, d SOURCESe ADDITIONAL INFORMATION 

Boeing 
Developmental 
Center 

total PCBs 2001 south end of 
property 

4.2f Project Performance Corporation 
(2001) as cited in Ecology and 
Environment (2007a) 

 
n = 1/1 

Concentration presented is for 
Aroclor 1248 in a water sample (with 
suspended sediments) collected from a 
manhole within the south storm drain 
system. 

Source: Ecology and Environment (2007a)  
a Chemicals with at least one detected exceedance of an SQS in surface sediment within the Norfolk SCA.  
b Fluoranthene, BBP, BEHP, and 1,4 dichlorobenzene were either not analyzed or were not detected, or the data for these chemicals were not reported in the 

source documents in a format that would allow them to be summarized in this table. 
c Significant figures are reported as available in source documentation; when converting units (i.e., from mg/L to μg/L), the number of significant figures was 

kept consistent with the number in the reported value. 
d n is the ratio of the number of detects to the total number of samples analyzed.  
e Primary source materials (i.e., any documents listed as “as cited in”) were not reviewed to compile this table. 
f 

BBP – butyl benzyl phthalate 
Two samples were collected at the end-of-pipe. PCBs were not detected in either sample at an RL of 1 μg/L (Project Performance Corporation 2001). 

BDC – Boeing Developmental Center  
BEHP – bis(2-ethylhexyl) phthalate 
CSO – combined sewer overflow 

PCB – polychlorinated biphenyl  
SCA – source control area 
SD – storm drain 
SQS – sediment quality standard 
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Most source-tracing data were collected between 2000 and 2007 because many of the 
source-tracing programs within the LDW were initiated within this time period.34

 

 
Data relevant to source-tracing efforts include data from various sample types, 
including catch basin samples, samples of joint caulking and other construction 
materials, and in-line sediment samples. When multiple rounds of data were collected 
from the same sampling location, only the most recent round was selected for 
presentation in order to represent current conditions. Map I-36 shows the locations of 
storm drain lines on the properties upland of the Norfolk CSO/SD SCA. Additional 
details about source-tracing sampling programs conducted in the Norfolk CSO/SD 
SCA and the larger LDW drainage basin are presented in Section 9.4.4.7. Table I-59 
summarizes source-tracing data as presented in the source documents. Map I-37 
shows the locations of source-tracing samples for this SCA. 

                                                           
34 Data from 2008 are not included in Table I-59. Many of the 2008 data are not yet validated or are 

otherwise not yet ready for use. 
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Table I-59. Summary of chemical concentrations detected in source-tracing samples in the Norfolk CSO/SD 
SCA  

SAMPLE 
SOURCE YEAR  

CONCENTRATION INFORMATION (µg/kg dw)a, b, c 

SOURCESd ADDITIONAL INFORMATION FLUORANTHENE BEHP BBP 

1,4-
DICHLORO-
BENZENE TOTAL PCBS 

Onsite Catch Basin Solids Samples      

Norfolk 
CSO/EOF/SD 2005 

290 – 130,000  
median = 6,100 
n = 5/5 

4,100 – 45,000 
median = 13,000 
n = 5/5 

450 – 4,600  
median = 750 
n = 4/5 

nr 320  
n = 1/5 Schmoyer (2008d) 

Samples were collected in the 
southern portion of the Norfolk 
SD basin. 

BDC south 
storm drain 
(No. 2093) 

2000 nr nr nr nr 

190 – 760,000 
(initial analysis)  
300 – 1,100,000 
(split analysis) 
median = nr 
n = nr 

Project Performance 
Corporation (2001), 
as cited in Ecology 
and Environment 
(2007a) 

Concentrations presented are for 
Aroclor 1254. Samples were 
collected from catch basins and 
manholes within the BDC south 
storm drain system. 

BDC south 
storm drain 
(No. 2093) 

2001 nr nr nr nr 2,600, 3,700 
n = 2/nr 

Project Performance 
Corporation (2001), 
as cited in Ecology 
and Environment 
(2007a) 

Concentrations presented are for 
Aroclor 1254 in organic 
sludge/solids samples within the 
BDC south storm drain system. 

ROW Catch Basin Solids Samples      

Norfolk 
CSO/EOF/SD  2007 99, 140 

n = 2/4 

270 – 2,700  
median = 570 
n = 4/4 

640 
n = 1/4 nr nd  Schmoyer (2008d)  

Norfolk 
CSO/EOF/SD  2004 1,300  

n = 1/1 
21,000  
n = 1/1 

350  
n = 1/1 nr 138  

n = 1/1 Schmoyer (2008d)  

In-Line Sediment Samples       

Norfolk 
CSO/EOF/SD  2007 

130 – 2,000 
median = 1,065 
n = 4/4 

82 – 7,500 
median = 2,960 
n = 4/4 

370 
n = 1/4 nr 

50 – 150 
median = 68 
n = 3/4 

Schmoyer (2008d)  

Norfolk 
CSO/EOF/SD 2005 

230 – 8,200 
median = 3,300 
n = 3/3 

400 – 28,000  
median = 22,000 
n = 3/3 

nd nr 25, 110  
n = 2/3 Schmoyer (2008d) Samples were collected from 

three manholes. 

Norfolk 
CSO/EOF/SD 2004 450 

n = 1/2 
63, 620  
n = 2/2 nd nr 108  

n = 1/2 Schmoyer (2008d) 
Samples were collected from 
WSDOT stormwater treatment 
pond.  

Norfolk 
CSO/EOF/SD 2003 790, 1,800  

n = 2/2 
6,800, 24,000  
n = 2/2 

1,900  
n = 1/1 nr 43, 79 

n = 2/2 Schmoyer (2008d)  
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SAMPLE 
SOURCE YEAR  

CONCENTRATION INFORMATION (µg/kg dw)a, b, c 

SOURCESd ADDITIONAL INFORMATION FLUORANTHENE BEHP BBP 

1,4-
DICHLORO-
BENZENE TOTAL PCBS 

BDC south 
storm drain 
(No. 2093) 

2004 nr nr nr nr 7,100, 20,000  
n = 2/2  

CALIBRE (2006), as 
cited in Ecology and 
Environment 
(2007a) 

Sediment samples were 
collected from manholes on the 
BDC property. The sample with 
the higher concentration was 
collected upstream of a sediment 
trap/oil/water separator and the 
sample with the lower 
concentration was collected 
downstream of the separator.  

2005 nr nr nr nr 12,600, 61,500  
n = 2/2  

2006 nr nr nr nr 5,900, 38,000  
n = 2/2 

2007 nr nr nr nr 2,280, 3,200  
n = 2/2 

Samples of Joint Caulking and Other Construction Materials     

Military Flight 
Center 2005 nr nr nr nr 

3,900 – 
99,000,000 
median = nr 
n = nr  

Downey (2005) as 
cited in Ecology and 
Environment 
(2007a) 

Nine different types of joint 
caulking material were identified 
and sampled at the BDC. 

BDC south 
storm drain 
(No. 2093) 

2001 nr nr nr nr 
500 – 2,100 
median = nr 
n = nr 

Project Performance 
Corporation (2001) 
as cited in Ecology 
and Environment 
(2007a) 

PCB concentrations presented 
are for Aroclor 1254. Samples of 
joint caulking material, paint 
chips, asphalt, etc. were 
collected along the BDC south 
storm drain system. 

Note: If multiple rounds of data were available for a single location, only the data collected during the most recent event were presented in order to represent the most current 
conditions possible. 

a Chemicals with at least one detected exceedance of an SQS in surface sediment within the Norfolk CSO/SD SCA. 
b Significant figures are reported as available in source documentation; when converting units (i.e., from mg/k to μg/kg), the number of significant figures was kept consistent with 

the number in the reported value. 
c n is the ratio of the number of detects to the total number of samples analyzed. Concentration ranges and median values were calculated using only detected data. For this 

reason, some estimated ranges and median values may be higher than actual concentrations. 
d

BBP – butyl benzyl phthalate 
 Primary source materials (i.e., any documents listed as “as cited in”) were not reviewed to compile this table. 

BDC – Boeing Developmental Center 
BEHP – bis (2-ethylhexyl) phthalate 
CSO – combined sewer overflow 
dw – dry weight 
nd – not detected 

nr – non reported 
PCB – polychlorinated biphenyl  
ROW – right of way  
SCA – source control area 
SD – storm drain 
 

SPU – Seattle Public Utilities 
SD – storm drain 
SPU – Seattle Public Utilities 
WSDOT – Washington State Department of Transportation 
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PCB-contaminated sediments offshore of the Norfolk CSO/SD were dredged and 
capped between February and March 1999. Surface sediment samples collected prior 
to this action had CSL exceedances of 1,4-dichlorobenzene, mercury, total PCBs, 
benzoic acid, and BEHP, and SQS exceedances of BBP and several individual PAHs 
(King County 1996).  

Subsequently, four cap locations (NFK501, NFK502, NFK503, and NFK504) were 
monitored on an annual basis by King County until 2004. These same locations were 
also sampled in October 2006 as part of the RI (Windward 2007). The monitoring data 
provide information on the quality of the sediment currently accumulating in this 
portion of the Norfolk CSO/SD SCA. Table I-60 summarizes chemicals with detected 
concentrations that exceeded SMS criteria during monitoring (Map I-38). Figure I-1 
presents surface sediment data for the 0-to-10-cm interval for total PCBs and BEHP35

Table I-60. Monitoring information for the Norfolk CSO/SD cap placement area 

 
for each of the monitoring locations.  

SAMPLING EVENT DATE SAMPLING LOCATIONS 

DETECTED 
CHEMICALS 

EXCEEDING SQS 

DETECTED 
CHEMICALS 

EXCEEDING CSL 
Norfolk CSO 5-year monitoring program 
– post backfill April 1999 NFK501, NFK502, 

NFK503, NFK504 none none 

Norfolk CSO 5-year monitoring program 
– 6-month post construction October 1999 NFK501, NFK502, 

NFK503, NFK504 total PCBs  none 

Norfolk CSO 5-year monitoring program 
– supplemental nearshore sampling February 2000 NFK501, NFK502, 

NFK503, NFK504 total PCBs  a none 

Norfolk CSO 5-year monitoring program 
– 12-month post-construction April 2000 NFK501, NFK502, 

NFK503, NFK504 total PCBs  none 

Norfolk CSO 5-year monitoring 
program, year 2 April 2001 NFK501, NFK502, 

NFK503, NFK504 total PCBs, BBP  total PCBs  

Norfolk CSO 5-year monitoring 
program, year 3 April 2002 NFK501, NFK502, 

NFK503, NFK504 total PCBs  none 

Norfolk CSO 5-year monitoring 
program, year 4 April 2003 NFK501, NFK502, 

NFK503, NFK504 none none 

Norfolk CSO 5-year monitoring 
program, year 5 April 2004 NFK501, NFK502, 

NFK503, NFK504 total PCBs  none 

LDW RI – surface sediment sampling 
for chemical analyses October 2006 

LDW-SS341, LDW-
SS342, LDW-SS343, 
LDW-SS344 

none none 

a

BBP – butyl benzyl phthalate 

 Samples were also collected at locations NFK505, NFK506, NFK507, NFK508 during this event. BEHP (NFK507), BBP 
(NFK507), and total PCBs (NFK507 and NFK508) exceeded the CSL. Exceedances for these locations were not included 
because they were located outside of the dredging limits and cannot be compared to other years. 

BEHP – bis(2-ethylhexyl) phthalate 
CSL – cleanup screening level 

CSO – combined sewer overflow 
LDW – Lower Duwamish Waterway 
 PCB – polychlorinated biphenyl 

SD – storm drain 
SQS – sediment quality standard 
RI – remedial investigation 

 

                                                           
35 Other analytes were also included in the monitoring program, but results have been limited to total 

PCBs and BEHP to focus the discussion. 
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for the calculated total of all size categories to range 
between 90% and 110% for any given sample.

Figure I-1.  Changes in total PCB and BEHP 
concentrations and grain size over time at four 
monitoring locations near the Norfolk CSO and 
BDC South storm drain
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PCB-contaminated sediments offshore of the Boeing Developmental Center’s south 
storm drain outfall (No. 2093) were removed and capped by Boeing in 2003 (Map I-38). 
Three locations on the cap offshore of the south storm drain were monitored for PCBs 
in surface sediment in 2004, 2005, and 2007 (Map I-38), including S01, the location that 
had the highest PCB concentration (46,000 µg/kg dw) after sediment removal but 
before cap placement. Table I-61 summarizes chemicals with detected concentrations 
that exceeded SMS criteria during monitoring. 

Table I-61. Monitoring information for the BDC south storm drain cap 
placement area 

SAMPLING EVENT DATE 
SAMPLING 
LOCATIONS 

DETECTED CHEMICALS 
EXCEEDING SQS 

DETECTED CHEMICALS 
EXCEEDING CSL 

BDC monitoring September 2004 S01, S02, S03 none none 

BDC monitoring November 2005 S01, S02, S03 total PCBs none 

BDC monitoring June 2007 S01, S02, S03 total PCBs none 

BDC – Boeing Developmental Center 
CSL – cleanup screening level 
PCB – polychlorinated biphenyl 
SQS – sediment quality standards 

PCBs were detected only at location S01 in 2004 and 2005, but at concentrations lower 
than those detected before the remedial action. In 2005, total PCB concentrations 
exceeded the SQS at location S01, but the field duplicate sample at this location did not 
contain a detectable concentration of PCBs at an RL of 32 µg/kg dw. In 2007, total PCB 
concentrations at S01 were lower than in 2005 although still marginally above the SQS 
(CALIBRE 2005, 2006, 2007, 2008). 

Source control activities, including environmental investigations and source-tracing 
efforts, are ongoing within the Norfolk CSO/SD SCA. Additional information on the 
Norfolk CSO/SD SCA is provided on Ecology’s website.  

I.4.9 GLACIER BAY SOURCE CONTROL AREA (RM 1.2 W TO RM 1.5 W) 
The Glacier Bay SCA is one of 23 areas identified by Ecology along the LDW for source 
control evaluation. Since the late 1980s, various soil, groundwater, source-tracing, and 
sediment investigations have been conducted within the Glacier Bay SCA. As part of 
the ongoing source control efforts for this SCA, a data gaps report (SAIC 2007d) and a 
SCAP (Ecology 2007e) were prepared in 2007. Information relevant to the Glacier Bay 
SCA was also available in the 2004 seep survey completed as part of the RI (Windward 
2004) and in source-tracing information provided by the City of Seattle (Schmoyer 
2008d). These documents are collectively referred to as the “source documents” 
throughout this section and on associated maps.

CSL exceedances in the surface sediment in this SCA included total PCBs, arsenic, 
copper, lead, mercury, and zinc. SQS exceedances included BBP, BEHP, acenaphthene, 
chrysene, fluoranthene, phenanthrene, benzo(g,h,i,)perylene, indeno(1,2,3,-cd)pyrene, 

  



 

Lower Duwamish Waterway Group
 

Port  of Seattle  /  Ci ty  of Seattle  /  King County /  The Boeing Company  
FINAL 

LDW RI: Appendix I 
July 9, 2010 

Page 176 
 
 

total HPAHs, and pentachlorophenol. Dioxins and furans were also detected in the 
SCA area at concentrations that were the highest reported for the LDW (Schmoyer 
2008d). These exceedances are based on the RI baseline surface sediment dataset and 
the 2007 SCA boundary, as discussed in the introduction to this appendix. Ecology has 
identified COCs for this SCA based on different criteria (Table I-3); therefore, the 
chemicals identified for summary in this appendix are different than the COCs 
identified by Ecology. Surface sediment chemistry information for the Glacier Bay 
SCA is provided on Map I-39. 

Commercial and industrial operations in the vicinity of the Glacier Bay SCA include 
cargo handling and storage (historical and current), vessel repair and maintenance 
(historical), concrete manufacturing (historical and current), lumber milling 
(historical), charcoal production (historical), glue and resin manufacturing (historical), 
and tin reclamation (historical) (SAIC 2007d).  

Several adjacent and upland facilities were discussed in source documents associated 
with the Glacier Bay SCA. Adjacent facilities included Alaska Marine Lines, the former 
Duwamish Shipyard, Glacier Northwest, and the former MRI Corporation. Upland 
properties identified in the source documents included the Chemithon Corporation, 
several additional parcels owned by Alaska Marine Lines to the west of W Marginal 
Way SW, the vacant Wise Property, the DV Klier parcel, the Allen property, the Sayler 
property, and two parcels owned by the City of Seattle Parks Department. Table I-62 
summarizes facility-specific information for the adjacent facilities associated with the 
Glacier Bay SCA. With the exception of the Chemithon Corporation property, no 
upland properties are discussed in this section because of the lack of source-tracing 
information (see the introduction for more information on facility selection criteria); 
these properties are also not labeled on Maps I-39 or I-40 because they were not 
adjacent to the shoreline and did not have available source-tracing data. The data gaps 
report and SCAP present additional information on all facilities associated with this 
SCA. 
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Table I-62. Summary of facility information for the Glacier Bay SCA 

FACILITYa 
CURRENT 

OWNERSHIP 
CURRENT  

OPERATIONS 
HISTORICAL  
OPERATIONS ENVIRONMENTAL INVESTIGATIONS 

REMEDIAL 
ACTIVITIES 

SOURCE CONTROL 
ACTIVITIES/ INVESTIGATIONS 

Alaska 
Marine 
Lines (six 
parcels 
total) 

Alaska Marine 
Lines (owned by 
Lynden) 

container freight, 
barge terminal, 
and warehouse; 
fueling of onsite 
equipment; vehicle 
maintenance 

graving dock 
operations, barge 
terminal 

Several environmental 
investigations have been 
completed related to UST 
issues, test pitting in a former 
storage area, and general site 
characterization. 

Several USTs and 
associated 
contaminated soil 
have been 
removed. 

Groundwater sampling to 
assess historical 
contaminant sources is 
scheduled, inspections to 
follow up on previous 
concerns, NPDES permit 
compliance reviews, and 
graving dock remediation 
program verification. 

Chemithon 
Corporation 

Chemithon 
Corporation 

design of 
surfactant plants; 
sales and service; 
new product and 
equipment testing 

no information 
available 

SPU completed site 
inspections at the property. 

No remedial 
activities were 
reported. 

Source-tracing sampling of 
storm drain system is 
completed. PCBs found in 
storm drain traced to old 
paint. Runoff from a large 
portion of this property was 
disconnected from the 
combined system in 2007 
and now discharges to the 
LDW. Update to SWPPP 
underway; follow-up 
inspections scheduled. 

Duwamish 
Shipyard Duwamish Shipyard 

equipment and 
container storage 
(tenant is Alaska 
Marine Lines) 

shipyard operations, 
including repair and 
maintenance 

Numerous environmental 
investigations have been 
completed involving general 
site characterization and 
assessment of spilled materials 
(sandblast grit; waste oil), illicit 
discharges (untreated 
wastewater), NPDES 
compliance (numerous 
discharge violations noted), 
and outfall effluent. An RI/FS 
will be conducted on the 
property under a MTCA order 
(Good 2009). 

Four USTs and 
contaminated soil 
were removed in 
2000. Ecology is 
negotiating an 
Agreed Order for 
this facility; a draft 
CAP will be 
included as part of 
the order, and 
additional remedial 
activities will be 
conducted (Good 
2009). 

Source control activities 
have included catch basin 
sampling and storm drain 
system cleaning. The 
Agreed Order will address 
further site characterization 
and source control 
requirements, if necessary. 
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FACILITYa 
CURRENT 

OWNERSHIP 
CURRENT  

OPERATIONS 
HISTORICAL  
OPERATIONS ENVIRONMENTAL INVESTIGATIONS 

REMEDIAL 
ACTIVITIES 

SOURCE CONTROL 
ACTIVITIES/ INVESTIGATIONS 

Glacier 
Northwest Glacier Northwest 

cement production 
and terminal; 
construction and 
lumber yard 
operations; truck 
stop 

lumber plant; 
charcoal filter and 
whetlerite 
production; 
production of 
adhesives, water-
soluble glues, 
formaldehyde, wood-
preserving resins, 
pentachlorophenol, 
hydrochloric acid, 
plastic polymers; 
cement terminal 
operations 

Several environmental 
investigations have been 
completed including soil and 
groundwater sampling of the 
former impoundment area, 
truck washout area, and tank 
farm. Seep samples have also 
been analyzed. An RI/FS will 
be conducted on the property 
under a MTCA order (Good 
2009). 

Remedial activities 
have been 
conducted, but 
documents were 
not available for 
review. Ecology is 
negotiating an 
Agreed Order for 
this facility; a draft 
CAP will be 
included as part of 
the order (Good 
2009). 

Additional site investigation 
will be implemented. 
Source control inspections 
(including stormwater 
pathway) are underway. 

MRI 
Corporation 
(former) 

Port of Seattle 
(T-115) 

building material 
distribution (Polar 
Supply Company 
under lease from 
the Port of Seattle) 

tin reclamation 

Several investigations have 
been completed to date, 
including an analysis of 
stockpiled black mud and 
general site characterization 
(including areas of two former 
unlined settling/evaporation 
lagoons). An RI/FS will be 
conducted on the property 
under a MTCA order (Good 
2009). 

No remedial 
activities were 
reported. Ecology 
is planning to 
negotiate an 
Agreed Order for 
this facility; a draft 
CAP will be 
included as part of 
the order (Good 
2009). 

Ongoing source-tracing 
inspections will be 
completed. Additional 
investigation into potential 
for groundwater/ 
stormwater transport to 
Glacier Bay will be 
investigated. 

Sources: SAIC (2007d); Ecology(2007e) 
a

CAP – cleanup action plan 

 Facilities listed are those identified as adjacent properties in the data gaps report (SAIC 2007d) and the SCAP (Ecology 2007e). The Chemithon Corporation 
(identified as an upland property in the source documents) is also included because source-tracing data were reported in the source documentation. 

FS – feasibility study 
LDW – Lower Duwamish Waterway 
MTCA – Model Toxics Control Act 
NPDES – National Pollutant Discharge Elimination System 
PAH – polycyclic aromatic hydrocarbons 
PCB – polychlorinated biphenyls 

RI – remedial investigation 
SCA – source control area  
SPU – Seattle Public Utilities 
SWPPP – stormwater pollution prevention plan 
T-115 – Terminal 115 
UST – underground storage tank 
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Numerous active outfalls that discharge stormwater to the LDW have been identified 
along the shoreline of the Glacier Bay SCA (Herrera 2004). Most of the stormwater 
from adjacent properties associated with this SCA is collected in catch basins and runs 
through various private storm drain systems (many of which have operating 
oil/water separators) prior to discharging to the LDW. In addition to the privately 
owned storm drain systems, a city-owned storm drain line collects stormwater from 
approximately 164 ac of land along W Marginal Way SW, including portions of 
Terminal 115 (T-115), prior to discharge to the LDW, via a 48-in. pipe that traverses the 
border between the Glacier Northwest and T-115 properties (No. 2127) (SPU 2008). 
Some of the stormwater from adjacent facilities in the area also discharges into this 
city-owned stormwater line. In addition, King County’s T-115 CSO also discharges 
through this 48-in. pipe during an overflow event. This city-owned outfall, with 
potential contributions from the T-115 CSO, is discussed as a major outfall in the 
source documents.  

In addition to the major public outfall, seven privately owned outfalls were identified 
along the shoreline of this SCA during the 2003 outfall survey, including five at Alaska 
Marine Lines (Nos. 2132 to 2136), one at the former Duwamish Shipyard (No. 2129), 
and one at Glacier Northwest (No. 2130) (Herrera 2004). Information in the source 
documentation points to the existence of additional outfalls at the Alaska Marine Line 
and the former Duwamish Shipyard properties, which is inconsistent with the results 
of the outfall survey. Only information on those outfalls identified in the outfall 
survey is discussed in this section. 

A Port of Seattle outfall (No. 2128) collects stormwater from the northern portion of 
T-115 and discharges into Glacier Bay. This outfall may also collect some of the 
stormwater from the area of the former MRI Corporation property. Information on the 
outfalls within the Glacier Bay SCA is included in Table I-63 and the locations of these 
outfalls are provided on Map I-39; additional outfall information is provided in 
Appendix H. 
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Table I-63. Summary of specific information for outfalls in the Glacier Bay SCA  

OUTFALL  
CURRENT 

OWNERSHIP 
CURRENT  

OPERATIONS 
HISTORICAL  
OPERATIONS 

ENVIRONMENTAL AND 
SOURCE-TRACING 
INVESTIGATIONS 

REMEDIAL AND SOURCE  
CONTROL ACTIVITIES 

Outfalls Identified in the SCAP and Data Gaps Report as Major Outfalls  a  

King County T-
115 CSO/City of 
Seattle SW 
Kenny St SD 
(No. 2127)  

King 
County/City 
of Seattle 

Outfall (48-in.) drains 
approximately 164 ac along W 
Marginal Way SW with 
contributions from, Alaska Marine 
Lines, Glacier Northwest, and T-
115. King County’s T-115 CSO 
discharges through this 48-in 
pipe. 

Outfall used to collect stormwater 
from public ROW and neighboring 
industrial facilities. Outfall was also 
the discharge point for the T-115 
CSO. 

ROW catch basin sampling 
within the SW Kenny St 
basin was conducted in 
2006. 

SPU collected samples 
from 4 ROW catch 
basins within SW Kenny 
Street SD basin in 2006. 
A sediment trap was 
installed in 2008. One 
inline grab and one trap 
sample have been 
collected at this location  

Other Outfalls      

Alaska Marine 
Lines outfalls 
(Nos. 2132 to 
2136)

Alaska 
Marine 
Lines b 

Discharge is directed through 
sand filtration and O/W separator.  

Outfall used to collect stormwater 
from industrial area and graving 
dock (graving dock previously 
owned by Duwamish Shipyard). 

No environmental or 
source-tracing 
investigations were 
reported. 

No remedial or source 
control activities were 
reported. 

Duwamish 
Shipyard private 
outfall 
(No. 2129)

Duwamish 
Shipyard 

c 

Outfall collects stormwater from 
southern portion of property. 

Outfall used to collect stormwater 
from industrial area along the 
southern portion of the property. 

Catch basin samples and 
NPDES point of compliance 
samples were collected in 
2006. 

Additional NPDES 
compliance samples are 
scheduled for collection 
based on permit 
requirements. 

Glacier 
Northwest 
private outfall 
(No. 2130) 

Glacier 
Northwest 

Outfall drains eastern portions of 
property that do not drain into W 
Marginal Way SW mainline.  

Outfall used to collect stormwater 
from eastern portion of industrial 
property. 

No environmental or 
source-tracing 
investigations were 
reported. 

No remedial or source 
control activities were 
reported. 

Port of Seattle 
outfall 
(No. 2128)

Port of 
Seattle d 

Outfall drains northern portion of 
T-115 with discharge into Glacier 
Bay via Glacier Northwest 
property. 

Outfall used to collect stormwater 
from the northern portion of T-115 
(with potential contributions from 
the former MRI Corporation site). 

No environmental or 
source-tracing 
investigations were 
reported. 

No remedial or source 
control activities were 
reported. 

Sources: SAIC (2007d); Ecology (2007e) 
a Major outfalls listed are those discussed as individual source control entities in the source documents. 
b Outfall Nos. 2133, 2135, and 2136 are associated with a graving dock previously owned and operated by Duwamish Shipyard. Outfalls are identified on 

Duwamish Shipyard’s NPDES permit; the graving dock is now inactive. 
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c The outfall survey completed by Herrera (2004) identified one outfall associated with this property; Duwamish Shipyard NPDES documentation included in the 
source documentation notes that there are four active outfalls at the Duwamish Shipyard (in addition to those originally associated with the former graving 
dock), which is inconsistent with the information developed from the outfall survey. Only information on the one outfall identified during the 2004 survey is 
discussed in this table. 

d

CSO – combined sewer overflow 
 T-115 is not identified as an adjacent property in the source documents; however, because this outfall discharges into Glacier Bay, it is included in this table. 

NPDES – National Pollutant Discharge Elimination System 
O/W – oil/water 
ROW – right-of-way 

SAIC – Science Applications International Corporation  
SCAP – source control action plan 
SD – storm drain 
T-115 – Terminal 115 
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Several remedial activities and environmental investigations have been completed or 
are currently in progress within the Glacier Bay SCA (Tables I-62 and I-63). 
Information about these activities has been summarized in the source documents and 
is provided on Map I-40. Several of the chemicals that have been detected above the 
SQS in Glacier Bay SCA surface sediment have also been detected in various upland 
media, including soil, groundwater, seep, and source-tracing samples (Table I-64). The 
availability of data (by media type) is also presented in the table on Map I-40 for each 
of the facilities in Table I-62 and the major outfall associated with this SCA. An X on 
Table I-64 and the table on Map I-40 indicates that the source documents reported data 
or indicated that data exist; therefore, an X does not necessarily mean that the actual 
data were presented in the source document. Data are only summarized in media-
specific and source-tracing tables if the data were reported in the source documents 
and if they met the criteria for data summation discussed in the introduction to this 
appendix (e.g., soil data were collected along the SCA shoreline; groundwater data 
were collected from shoreline facilities). The identification of a chemical in these media 
at facilities or within the drainage systems of the Glacier Bay SCA does not necessarily 
indicate that these potential sources contributed to sediment contamination in the past 
or that they will result in sediment contamination in the future. 

Table I-64. Chemicals identified in various media in the Glacier Bay SCA 

CHEMICALa SOIL 
GROUND-

WATER SEEP 
PORE- 

WATERb 
STORM-
WATER 

SOURCE-
TRACING 
SAMPLES SOURCES 

Arsenic X X X   X SAIC (2007d), Windward (2004), 
Schmoyer (2008d) 

Copper   X  X X SAIC (2007d), Windward (2004), 
Schmoyer (2008a) 

Lead X X X   X SAIC (2007d), Windward (2004), 
Schmoyer (2008a) 

Mercury X X X   X SAIC (2007d), Windward (2004), 
Schmoyer (2008d) 

Zinc X X X  X X SAIC (2007d), Windward (2004), 
Schmoyer (2008d) 

Acenaphthene X     X SAIC (2007d), Schmoyer (2008d) 

Chrysene X     X SAIC (2007d), Schmoyer (2008d) 

Benzo(g,h,i)pyrene X     X SAIC (2007d), Schmoyer (2008d) 

Fluoranthene      X SAIC (2007d), Schmoyer (2008d) 

Indeno 
(1,2,3-cd)pyrene X     X SAIC (2007d), Schmoyer (2008a) 

Phenanthrene X     X SAIC (2007d), Schmoyer (2008d) 

Total HPAHs      X Schmoyer (2008d) 

BBP      X SAIC (2007d), Schmoyer (2008d) 

BEHP      X SAIC (2007d), Schmoyer (2008d) 

PCP  X     SAIC (2007d) 
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CHEMICALa SOIL 
GROUND-

WATER SEEP 
PORE- 

WATERb 
STORM-
WATER 

SOURCE-
TRACING 
SAMPLES SOURCES 

Total PCBs X     X SAIC (2007d), Schmoyer (2008d) 
Dioxins and furans X c      SAIC (2007d) 

Note: An X indicates that the source documents reported that data are available for the identified media. The 
absence of an X in any cell in this table does not necessarily mean that the chemical is absent in the upland 
media or in source-tracing samples; in many cases, that chemical may not have been analyzed or, if analyzed, 
could have been present but at concentrations below the RL. 

a Chemicals with at least one detected exceedance of an SQS in surface sediment within the Glacier Bay SCA. 
The chemical list is based on SMS exceedances in the RI baseline surface sediment dataset within the 2007 
SCA boundary. Therefore, this list may differ from the list of exceedances in source documents. 

b No porewater data were identified in the source documents for any chemical. 
c

BBP – butyl benzyl phthalate 

 SMS do not exist for dioxins and furans. They were included in this table because they are a risk driver 
chemical with highly elevated concentrations (i.e., TEQ > 100 ng/kg dw) in surface sediment in this area. 

BEHP – bis(2-ethylhexyl) phthalate 
HPAH – high-molecular-weight polycyclic aromatic hydrocarbons 
PCB – polychlorinated biphenyl 
PCP – pentachlorophenol 

RL – reporting limit 
SCA – source control area 
SQS – sediment quality standard 
TEQ – toxic equivalent 

The following is a summary of the upland data as they were presented in the source 
documents for groundwater, seep, and source-tracing samples. No actual bank soil, 
porewater, or stormwater data were provided in the source documents for this area.  

If sufficient data for this SCA were available in the Glacier Bay source documents, 
ranges of detected concentrations, median concentrations, and sample counts (n) are 
provided accordingly. In some instances, the source documents acknowledged the 
existence of certain data but did not provide actual concentrations. Data were included 
in these tables only if specific concentrations or a range of concentrations were 
included in the source documents. 

Groundwater data collected in close proximity to the LDW (from shoreline properties 
Duwamish Shipyard and Glacier Northwest) are summarized in Table I-65 based on 
data presented in the data gaps report (2007d). Groundwater sampling was completed 
at Glacier Northwest in 1990 and at Duwamish Shipyard in 2006. In addition to 
groundwater information for those chemicals detected above the SQS in surface 
sediment in this SCA, Table I-65 also includes groundwater VOC data provided in the 
source documents. Seep sampling was conducted along the shoreline of Glacier Bay in 
1995 and in 2004 as part of the RI (Windward 2004). Seep samples with detected 
concentrations of chemicals that exceeded the SQS in the Glacier Bay SCA surface 
sediment are presented in Table I-66. 
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Table I-65. Summary of chemical concentrations detected in groundwater samples from the Glacier Bay SCA 

FACILITY CHEMICAL
YEAR 

COLLECTED a, b 

CONCENTRATION 
INFORMATION 

(µg/L) LOCATION c, d SOURCES ADDITIONAL INFORMATION e 
Chemicals with Detections Above the SQS in Surface Sediment   

Duwamish 
Shipyard arsenic 2006 

6.7 – 84.4 
median = 11.2 
n = 9/12 

multiple groundwater wells 
throughout the facility 

Anchor (2006), as cited in 
SAIC (2007d) 

Source documents did not indicate whether 
these samples were total or dissolved. 

Duwamish 
Shipyard lead 2006 27 – 55 

n = 2/2 
multiple groundwater wells 
throughout the facility 

Anchor (2006), as cited in 
SAIC (2007d) 

Source documents did not indicate whether 
these samples were total or dissolved. 

Glacier 
Northwest arsenic 1990 150 – 330 

n = 2/3 three wells on facility Parametrix (1990), as cited 
in SAIC (2007d) 

Source documents did not indicate whether 
these samples were total or dissolved. 

Glacier 
Northwest PCP 1990 2,800 – 3,000 

n = 2/4 
two wells; two sampling 
events 

Parametrix (1990), as cited 
in SAIC (2007d) 

Two wells were sampled for pentachlorophenol 
subsequent to the initial groundwater event. 
The range represents the range of detected 
values from same well over two sampling 
events. 

VOCs  f      

Alaska Marine 
Lines benzene 1990 330 

n= 1/1 
collected within UST 
excavation 

Dames and Moore (1991), 
as cited in SAIC (2007d) 

Water sample collected from base of 
excavation after UST removal. 

Duwamish 
Shipyard benzene 2006 180 – 210 

n = 2/12 
multiple groundwater wells 
throughout the facility 

Anchor (2006), as cited in 
SAIC (2007d)  

Duwamish 
Shipyard vinyl chloride 2006 

0.3 – 0.6 
median = 0.4 
n = 3/12 

multiple groundwater wells 
throughout the facility 

Anchor (2006), as cited in 
SAIC (2007d)  

a Chemicals with at least one detected exceedance of an SQS in surface sediment within the Glacier Bay SCA. 
b Total PCBs, copper, mercury, zinc, BBP, BEHP, acenaphthene, benzo(g,h,i)perylene, chrysene, fluoranthene, indeno(1,2,3-cd)pyrene, phenanthrene, total HPAH, and 

dioxins/furans were either not analyzed or were not detected, or the data for these chemicals were not reported in the source documents in a format that would allow them to be 
summarized in this table. 

c Significant figures are reported as available in source documentation; when converting units (i.e., from mg/L to μg/L), the number of significant figures was kept consistent with the 
number in the reported value. 

d n is the ratio of the number of detects to the total number of samples analyzed. Concentration ranges and median values were calculated using only detected data. For this 
reason, some estimated ranges and median values may be higher than actual concentrations. 

e Primary source materials (i.e., any documents listed as “as cited in”) were not reviewed to compile this table. 
f

BBP – butyl benzyl phthalate 
 VOC data were summarized, as available, at EPA’s request and not because of SQS exceedances in surface sediment in the SCA. 

BEHP – bis(2-ethylhexyl) phthalate 
HPAH – high-molecular-weight polycyclic aromatic hydrocarbon 

PCB – polychlorinated biphenyl  
PCP – pentachlorophenol 
SAIC – Science Applications International Corporation 

SCA – source control area 
SQS – sediment quality standard 
UST – underground storage tank 
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Table I-66. Summary of chemical concentrations detected in seep samples from the Glacier Bay SCA 

FACILITY CHEMICALa, b 
YEAR 

COLLECTED 

CONCENTRATION 
INFORMATION  

(µg/L)c, d LOCATION SOURCESe ADDITIONAL INFORMATION 

Glacier 
Northwest arsenic 1995 82 – 85f

two seep locations  
n = 2/2 

Hart Crowser 
(1996), as cited 
in SAIC (2007d) 

Exact locations of seep sample 
collection not provided in source 
documents.  

Glacier 
Northwest arsenic 2004 67.2 (total) 

n = 1/1 
sample collected from western 
shoreline of Glacier Bay 

Windward 
(2004) 

Seep sample was collected as part 
of LDW RI. 

Glacier 
Northwest arsenic 2004 72.4 (dissolved) 

n = 1/1 
sample collected from western 
shoreline of Glacier Bay 

Windward 
(2004) 

Seep sample was collected as part 
of LDW RI. 

Glacier 
Northwest arsenic 2004 6.84 (dissolved) 

n = 1/1 
sample collected from northwest 
shoreline of Glacier Bay 

Windward 
(2004) 

Seep sample was collected as part 
of LDW RI; total sample not 
analyzed. 

Glacier 
Northwest lead 2004 0.240 (total) 

n = 1/1 
sample collected from western 
shoreline of Glacier Bay 

Windward 
(2004) 

Seep sample was collected as part 
of LDW RI. 

Glacier 
Northwest lead 2004 0.088 (dissolved) 

n = 1/1 
sample collected from western 
shoreline of Glacier Bay 

Windward 
(2004) 

Seep sample was collected as part 
of LDW RI. 

Glacier 
Northwest lead 2004 0.1 (dissolved) 

n = 1/1 
sample collected from northwest 
shoreline of Glacier Bay 

Windward 
(2004) 

Seep sample was collected as part 
of LDW RI; total sample not 
analyzed. 

Glacier 
Northwest mercury 2004 0.00216 (total) sample collected from western 

shoreline of Glacier Bay n = 1/1 
Windward 
(2004) 

Seep sample was collected as part 
of LDW RI. 

Glacier 
Northwest mercury 2004 

0.00099 
(dissolved) sample collected from western 

shoreline of Glacier Bay n = 1/1 

Windward 
(2004) 

Seep sample was collected as part 
of LDW RI. 

Glacier 
Northwest mercury 2004 

0.00256 
(dissolved) sample collected from northwest 

shoreline of Glacier Bay n = 1/1 

Windward 
(2004) 

Seep sample was collected as part 
of LDW RI; total sample not 
analyzed. 

Glacier 
Northwest zinc 2004 3.49 (total) 

n = 1/1 
sample collected from western 
shoreline of Glacier Bay 

Windward 
(2004) 

Seep sample was collected as part 
of LDW RI. 

Glacier 
Northwest zinc 2004 3.29 (dissolved) 

n = 1/1 
sample collected from western 
shoreline of Glacier Bay 

Windward 
(2004) 

Seep sample was collected as part 
of LDW RI. 
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FACILITY CHEMICALa, b 
YEAR 

COLLECTED 

CONCENTRATION 
INFORMATION  

(µg/L)c, d LOCATION SOURCESe ADDITIONAL INFORMATION 

Glacier 
Northwest zinc 2004 12.2 (dissolved) 

n = 1/1 
sample collected from northwest 
shoreline of Glacier Bay 

Windward 
(2004) 

Seep sample was collected as part 
of LDW RI; total sample was not 
analyzed. 

a Chemicals with at least one detected exceedance of an SQS in surface sediment within the Glacier Bay SCA. 
b Copper, BBP, BEHP, acenaphthene, benzo(g,h,i)perylene, chrysene, fluoranthene, indeno(1,2,3-cd)pyrene, phenanthrene, PCP, total HPAH, and dioxins and 

furans were either not analyzed or were not detected, or the data for these chemicals were not reported in the source documents in a format that would allow 
them to be summarized in this table.  

c Significant figures are reported as available in source documentation; when converting units (i.e., from mg/L to μg/L), the number of significant figures was 
kept consistent with the number in the reported value. 

d n is the ratio of the number of detects to the total number of samples. Concentration ranges were calculated using only detected data. For this reason, some 
estimated ranges may be higher than actual concentrations. 

e Primary source materials (i.e., any documents listed as “as cited in”) were not reviewed to compile this table. 
f

BBP – butyl benzyl phthalate 
 It was not reported if the sample was filtered. 

BEHP – bis(2-ethylhexyl) phthalate 
HPAH – high-molecular-weight polycyclic aromatic hydrocarbon  
LDW – Lower Duwamish Waterway 
PCP – pentachlorophenol 

RI – remedial investigation 
SAIC – Science Applications International Corporation 
SCA – source control area 
SQS – sediment quality standard 
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Source-tracing samples have been collected from the Duwamish Shipyard and 
Chemithon Corporation facilities and from the storm drain systems associated with 
the Glacier Bay SCA (see table on Map I-40), and data from these samples are available 
in the source documents. Table I-67 presents source-tracing data collected within the 
Glacier Bay SCA since 2004 in order to represent relatively current conditions; 2004 
was selected because most of the data have been collected since 2004. Data collected 
prior to 2004 were included in Table I-67 only if newer data from the same sampling 
locations were not available. Source-tracing samples include onsite catch basin solids 
samples and right-of-way (ROW) catch basin solids samples. Information on the 
drainage basin area in which the ROW samples were collected and the basin’s point of 
discharge is presented on Map I-41. Additional details on source-tracing sampling 
programs conducted within the Glacier Bay SCA are presented in Section 9.4.4.7. SPU 
has inspected several businesses within this area as part of ongoing source control 
efforts. The business inspection program is discussed in Section 9.4.4.5.  
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Table I-67. Summary of chemical concentrations detected in source-tracing samples from the Glacier Bay SCA 

SAMPLE SOURCE 
YEAR 

COLLECTED 

CONCENTRATION INFORMATION (mg/kg dw)a, b, c, d 
CONCENTRATION INFORMATION  

(µg/kg dw unless noted)a, b, c, d 

SOURCESe ADDITIONAL INFORMATION ARSENIC COPPER LEAD MERCURY ZINC ACENAPHTHENE BENZO(G,H,I)PERYLENE 
Catch Basin Solids 
Samples           

Duwamish Shipyard 2006 nr 2,450 nr 1.05 2,600 22.6 mg/kg OC nr Anchor (2006), as cited in 
SAIC (2007d)  

Chemithon Catch Basins 2006-2007 
7 – 150 
median = 30 
n = 8/9 

139 – 1,820 
median = 734 
n = 9/9 

47 – 1,760 
median = 185 
n = 9/9 

0.07 – 9.4 
median = 0.31 
n = 9/9 

314 – 3,290 
median = 1,380 
n = 9/9 

58 – 530 
median = 200 
n = 5/9 

100 – 2,100 
median = 380 
n = 9/9 

Schmoyer (2008d)  

ROW Catch Basin Solids Samples          

SW Kenny Street SD 2006 
7 – 20 
median = 11 
n = 4/4 

36 – 183 
median = 77 
n = 4/4 

11 – 402 
median = 31 
n = 4/4 

0.09 
n = 1/4 

78 – 635 
median = 315 
n = 4/4 

nr 160 – 3,500 
n = 2/4 Schmoyer (2008d) 

Samples were collected along 
W Marginal Way SW ROW. 
SPU installed a sediment trap 
in Kenny SD in 2008 under a 
grant with Ecology. Trap 
sample was retrieved in 2009. 

 

SAMPLE SOURCE 
YEAR 

COLLECTED 

CONCENTRATION INFORMATION (µg/kg dw unless noted)a, b, c, d 

SOURCESe ADDITIONAL INFORMATION CHRYSENE FLUORANTHENE 
INDENO(1,2,3-

CD)PYRENE PHENANTHRENE TOTAL HPAH BEHP BBP TOTAL PCBS 
Catch Basin Solids 
Samples            

Duwamish Shipyard 2006 nr nr nr nr nr 488 mg/kg OC 14.3 mg/kg OC na Anchor(2006), as cited in 
SAIC(2007d)  

Chemithon Catch Basins 2006-2007 
240 – 7,000 
median = 1,400 
n = 9/9 

560 – 16,000 
median = 2,600 
n = 9/9 

92 – 2,200 
median = 410 
n = 9/9 

150 – 7,000 
median = 1,500 
n = 9/9 

nr 
1,100 – 65,000 
median = 5,050 
n = 8/9 

220 – 5,200 
median = 1,000 
n = 8/9 

440 – 7,000 
median = 1,450 
n = 8/9 

Schmoyer (2008d)  

ROW Catch Basin Samples           

SW Kenny Street SD 2006 
220 – 4,900 
median = 270 
n = 3/4 

180 – 5,700 
median = 460 
n = 3/4 

130 – 3,300 
n = 2/4 

69 – 2,500 
median = 400 
n = 3/4 

600 – 36,520 
median = 2,052 
n = 3/4 

190 – 3,800 
median = 1,000 
n = 4/4 

60 – 1,100 
median = 325 
n = 3/4 

10 – 58 
median = 27 
n = 2/4 

Schmoyer (2008d) 

Samples were collected along 
W Marginal Way SW ROW. 
SPU installed a sediment trap 
in Kenny SD in 2008 under a 
grant with Ecology. Trap 
sample was retrieved in 2009. 

Note: Data are not included for drainage structures that have been removed subsequent to sampling. If multiple rounds of data were available for a single location, only the data collected during the most recent event were presented in order to represent the most current conditions 
possible. 

a Chemicals with at least one detected exceedance of an SQS in surface sediment within the Glacier Bay SCA. 
b PCP and dioxins and furans were either not analyzed or were not detected, or the data for these chemicals were not reported in the source documents in a format that would allow them to be summarized in this table. 
c Significant figures are reported as available in source documentation; when converting units (e.g., from μg/kg to mg/kg), the number of significant figures was kept consistent with the number in the reported value. 
d n is the ratio of the number of detects to the total number of samples analyzed. Concentration ranges and median values were calculated using only detected data. For this reason, some estimated ranges and median values may be higher than actual concentrations. 
e

BBP – butyl benzyl phthalate 
 Primary source materials (i.e., any documents listed as “as cited in”) were not reviewed to compile this table. 

BEHP – bis(2-ethylhexyl) phthalate 
dw – dry weight 
HPAH – high-molecular weight polycyclic aromatic hydrocarbons 

nr – not reported 
OC – organic carbon 
PCB – polychlorinated biphenyl  
PCP –pentachlorophenol 

ROW – right of way 
SAIC – Science Applications International Corporation 
SCA – source control area 
SQS – sediment quality standard 
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Source control activities in the LDW are ongoing. Additional characterization and 
remedial action efforts at facilities associated with the Glacier Bay SCA are scheduled 
for the future. Additional information on the Glacier Bay SCA is provided on 
Ecology’s website. 

I.4.10 TROTSKY INLET SOURCE CONTROL AREA (RM 2.2 W TO RM 2.3 W, EAA 2) 
The Trotsky Inlet SCA is one of 23 areas identified by Ecology along the LDW for 
source evaluation. The Trotsky Inlet was also one of the seven candidate EAAs 
recommended to EPA and Ecology for early cleanup based on sediment chemistry 
data (Windward 2003c). As part of ongoing source control efforts at this SCA, a data 
gaps report was completed in February 2007 (SAIC 2007c) and was used as a basis for 
the development of a SCAP, which was finalized in June 2007 (Ecology 2007b). In 
addition, a site characterization activities data report was completed in July of 2007 
(SAIC 2007b). Source-tracing data provided by the City of Seattle was also reviewed 
(Schmoyer 2008d). These three documents and an LDW seep survey conducted for the 
RI (Windward 2004) are collectively referred to as the “source documents” in this 
section. 

CSL exceedances in surface sediment in this SCA included lead, mercury, total PCBs, 
and BEHP. SQS exceedances were reported for lead, mercury, zinc, total PCBs, BEHP, 
and BBP. These exceedances are based on the RI baseline surface sediment dataset and 
the 2007 SCA boundary, as discussed in the introduction to this appendix. Ecology has 
identified COCs for this SCA based on different criteria (Table I-3); therefore, the 
chemicals identified for summary in this appendix are different than the COCs 
identified by Ecology. This list of chemicals is also different from the COCs identified 
in the site characterization activities data report (SAIC 2007b) because the data 
included in that report were not in the RI baseline surface sediment dataset. Surface 
sediment chemistry information for the Trotsky Inlet SCA is provided on Map I-42. 
Dioxin and furan data were detected above a TEQ of 100 ng/kg dw in a surface 
sediment sample within the SCA. No dioxin and furan data were available for upland 
facilities in the source documents. 

Commercial and industrial operations in the vicinity of this SCA include steel drum 
reconditioning (historical and current), storage (current), terminal operations (current), 
tractor maintenance (current), shipping container transportation (current), ship 
dismantling (historical), wrecking and salvaging (historical), wooden vessel 
construction (historical), sand and gravel batch plant operations (historical), parking 
(historical), and gravel transport (historical) (Ecology 2007b).  

Ecology (2007b) has identified Douglas Management Company (operated as Alaska 
Marine Lines), Industrial Container Services (Trotsky/former Northwest Cooperage 
property, hereafter referred to as Trotsky), and the Boyer Towing, Inc., properties, 
which include three parcels, as adjacent facilities associated with this SCA (Map I-43). 
Boyer Towing, Inc. owns 13 parcels in the vicinity of the Trotsky Inlet SCA, but only 3 
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were discussed in this section because these parcels are adjacent to the SCA. Facility-
specific information for adjacent properties is summarized in Table I-68. The data gaps 
reports also identified 26 associated upland properties. Information for Wells Trucking 
and leasing (an upland property) are also summarized in Table I-68 because source-
tracing data were reported in the source documents (see the introduction for more 
information on facility selection criteria). The data gaps report and SCAP should be 
reviewed for additional information on these facilities. 
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Table I-68. Summary of facility information for the Trotsky Inlet SCA 

FACILITYa 
CURRENT 

OWNERSHIP 
CURRENT  

OPERATIONS 
HISTORICAL  
OPERATIONS 

ENVIRONMENTAL  
INVESTIGATIONS 

REMEDIAL  
ACTIVITIES 

SOURCE CONTROL 
ACTIVITIES/INVESTIGATIONS 

Boyer Towing 
(three parcels) Boyer Towing b 

storage, terminal 
operations 

No historical operations were 
reported. 

No environmental investigations 
were reported. 

No remedial 
activities were 
reported. 

 Source-tracing samples 
(sediment collected from an 
oil/water separator) were 
collected by SPU in 2003.  

Douglas 
Management 
Company 

Douglas 
Management 
Company 

storage for Alaska 
Marine Lines, 
automobile loading  

ship dismantling, wrecking 
and salvaging, large wooden 
vessel construction, sand and 
gravel batch plant, bus 
parking, gravel transport 

A LUST investigation was 
conducted for an Alaska Marine 
Lines property, which may have 
been located on the Douglas 
Management Company property.  

A cleanup of a 
LUST was 
completed prior 
to 1999. 

Additional site characterization 
will be conducted.  

Trotsky 
Herman and 
Jacqueline 
Trotsky 

steel drum 
reconditioning facility 
(cleaning, storage, 
and repainting) 

drum refurbishing 

A three-phase soil and 
groundwater assessment was 
conducted in 1986. Additional 
groundwater sampling and a site 
hazard assessment were 
conducted in 1991. A site 
characterization study was 
conducted in 2007. Site 
inspections have also been 
conducted. A report for additional 
site characterization activities is in 
review by Ecology in association 
with Agreed Order negotiations 
under MTCA (Good 2009). An 
RI/FS will also be conducted 
according to the Agreed Order. 

No remedial 
activities were 
reported. Ecology 
is negotiating an 
Agreed Order for 
the property 
under MTCA 
(Good 2009). A 
draft CAP for the 
property will be 
included in the 
Agreed Order. 

A pretreatment facility was 
installed around 1970, and all 
runoff from process areas was 
directed to the combined sewer 
system (Schmoyer 2008e). In 
1973, the site was bermed with 
concrete in response to a spill. 
Additional source control 
investigations and activities will 
be conducted under an Agreed 
Order with Ecology (Good 
2009).  

Wells Trucking 
and Leasing Boyer Towing 

tractor storage and 
maintenance, 
shipping container 
transport 

No historical operations were 
reported. SPU inspected the facility in 2002.  

No remedial 
activities were 
reported. 

Catch basins were cleaned in 
2002. Samples were collected 
from catch basins in 2003.  

Sources: SAIC (2007b, c), Ecology (2007b) 
a Facilities listed are those identified as adjacent properties in the data gaps report (SAIC 2007c). Wells Trucking and Leasing (identified as an upland property in the source 

documents) is also included because source-tracing data were included in the source documentation. 
b 

CAP – cleanup action plan 
Only 3 of the 13 Boyer Towing, Inc., parcels were included in this table because these parcels are the only parcels that are adjacent to the SCA. 

Ecology – Washington State Department of Ecology 
FS – feasibility study 
LUST – leaking underground storage tank  

MTCA – Model Toxics Control Act 
O/W – oil/water  
RI – remedial investigation 
SAIC – Science Applications International Corporation  

SCA – source control area  
SD – storm drain 
SPU – Seattle Public Utilities 
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Three outfalls have been identified in the Trotsky Inlet SCA. One of the outfalls 
(No. 2117), located on the south side of Trotsky Inlet near the mouth, is a private 
permitted storm drain outfall owned by Boyer Logistics. Outfall No. 2120, located at 
the head of Trotsky Inlet, is the overflow from the City of Seattle’s West Seattle 
drinking water reservoir. Outfall No. 2118 is located on the south side near the 
Trotsky/former Northwest Cooperage property and was identified as a major outfall 
in the SCAP (Ecology 2007b) and data gaps report (SAIC 2007c). Ownership of this 
outfall is uncertain. City records indicate that SPU obtained an easement in 2000 to 
install a tide gate on this system (Ticeson 2007). Additional information on these 
outfalls is available in Appendix H. Information on the outfalls within the Trotsky 
Inlet SCA is included in Table I-69; the locations of these outfalls are provided on 
Map I-42. The drainage basin associated with the Trotsky Inlet SCA (the 2nd

 

 Avenue S 
drainage basin) is shown on Map I-44, and stormwater drainage features are shown on 
Map I-45. 
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Table I-69. Summary of specific information for outfalls in the Trotsky Inlet SCA 

OUTFALL 
CURRENT 

OWNERSHIP 
CURRENT  

OPERATIONS 
HISTORICAL  
OPERATIONS 

ENVIRONMENTAL AND 
SOURCE-TRACING 
INVESTIGATIONS 

REMEDIAL AND SOURCE 
CONTROL ACTIVITIES 

Outfalls Identified in the SCAP and Data Gaps Report as Major Outfalls  a  

2nd
SPU  Avenue S SD 

outfall (No. 2118) 

The 2nd Avenue S sub-basin collects drainage 
between SR 99 and the LDW from S Austin 
Street to the Trotsky Inlet SCA (approximately 
36 ac). The outfall is served by open ditches and 
culverts that run along 2nd 

The outfall discharged 
stormwater from streets 
and adjacent properties 
within the 36-ac basin. Avenue S.  

In-line sediment 
samples were collected 
from drainage ditches 
in 2005. 

SPU conducted additional 
source-tracing in this 
basin in 2009 (Schmoyer 
2008e) under a grant with 
Ecology. 

Other Outfalls      

Boyer Logistics 
outfall (No. 2117) 

Boyer 
Logistics No current operations were reported.  No historical operations 

were reported. 

No environmental or 
source-tracing 
investigations were 
reported. 

No remedial or source 
control activities were 
reported. 

Reservoir outfall 
(No. 2120) SPU  

The outfall drains overflow from a City of Seattle 
reservoir and tower in West Seattle and is not a 
stormwater outfall. 

The outfall drained 
overflow from a City of 
Seattle reservoir and 
tower in West Seattle.  

No environmental or 
source-tracing 
investigations were 
reported. 

No remedial or source 
control activities were 
reported. 

Sources: SAIC (2007c), Ecology (2007b) 
a 

LDW – Lower Duwamish Waterway 
Major outfalls listed are those identified as such in the SCAP (Ecology 2007b) and data gaps report (SAIC 2007c).  

SAIC – Science Applications International Corporation 
SCA – source control area  
SCAP – source control action plan 

SD – storm drain 
SPU – Seattle Public Utilities 
SR – state route 
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Several environmental investigations have been completed within the Trotsky Inlet 
SCA and the adjacent properties (Tables I-68 and I-69). Several of the chemicals that 
have been detected at concentrations above the SQS in Trotsky Inlet surface sediment 
have also been detected in various upland media, including soil, groundwater, seeps, 
stormwater, and source-tracing solids samples (Table I-70). The availability of data (by 
media type) is also presented in the table on Map I-43 for each facility associated with 
this SCA. An X in Table I-70 and the table on Map I-43 indicates that the source 
documents reported data or indicated that data exist; therefore, an X does not 
necessarily mean that the actual data were presented in the source document. Data are 
only summarized in media-specific and source-tracing tables if the data were reported 
in the source documents and if they met the criteria for data summation discussed in 
the introduction to this appendix (e.g., soil data were collected along the SCA 
shoreline; groundwater data were collected from shoreline facilities). The 
identification of a chemical in these media at adjacent facilities or within the drainage 
systems of the Trotsky Inlet SCA does not necessarily indicate that these potential 
sources contributed to sediment contamination in the past or that they will result in 
sediment contamination in the future.  

Table I-70. Chemicals identified in various media in the Trotsky Inlet SCA 

CHEMICALa SOIL 
GROUND-

WATER SEEP 
PORE- 

WATERb 
STORM- 
WATER 

SOURCE-
TRACING 
SAMPLES SOURCES 

Lead X X X  X X Ecology (2007b), SAIC 
(2007b), Windward (2004) 

Mercury X X X   X Ecology (2007b), SAIC 
(2007b), Windward (2004) 

Zinc X X X  X X SAIC (2007c), Windward 
(2004) 

BEHP X X    X SAIC (2007b, c) 

BBP X    X X SAIC (2007b, c) 

Total PCBs X X X   X Ecology (2007b), SAIC 
(2007b), Windward (2004) 

Dioxins and 
furans  c, d       

Note: An X indicates that the source documents reported that data are available for the identified media. The 
absence of an X in any cell does not necessarily imply that the chemical is absent in the upland media or in 
source-tracing samples; in some cases, the chemical may not have been analyzed for or, if analyzed, could 
have been present but at concentrations below the RL. 

a
 Chemicals with at least one detected exceedance of an SQS in surface sediment within the Trotsky Inlet SCA. 

The chemical list is based on SMS exceedances in the RI baseline surface sediment dataset within the 2007 
SCA boundary. Therefore, this list may differ from the list of exceedances in source documents. 

b No porewater data were identified in the source documents for any chemical. 
c No dioxin/furan data were identified in the source documents for soil, groundwater, seep, porewater, storm water, 

or source-tracing samples. 
d

BBP – butyl benzyl phthalate 

 SMS criteria do not exist for dioxins and furans. They were included in this table because they are a risk driver 
chemical with highly elevated concentrations (i.e., TEQ> 100 ng/kg dw) in one surface sample in this area. 

SAIC – Science Applications International Corporation 
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BEHP – bis(2-ethylhexyl) phthalate 
Ecology – Washington State Department of Ecology 
PCB – polychlorinated biphenyl 
RI – remedial investigation 

SCA – source control area 
SMS – Washington State Sediment Management 

Standards 
SQS – sediment quality standard 

Upland data for soil, groundwater, seep, stormwater, and source-tracing samples have 
been summarized in the source documents; this section summarizes the data 
presented in the source documents. Seep data collected as part of the LDW RI 
(Windward 2004) are also presented. No porewater data were reported. 

Table I-71 summarizes bank soil data from soil borings collected along the southern 
side of the inlet. Table I-72 summarizes the groundwater data presented in the source 
documents for the Trotsky Inlet SCA. If multiple years of data were collected from the 
same sampling location, only the most recent data are included in Table I-72. In 
addition to groundwater data for chemicals detected above the SQS in surface 
sediment, VOC data presented in the source documents were also summarized in 
Table I-72. Table I-73 includes the seep data presented in the source documents and 
data collected as part of the LDW RI (Windward 2004). Map I-42 shows the locations 
of the seeps sampled in the Trotsky Inlet SCA. Stormwater data were reported in the 
source documents for the 2nd

 

 Avenue S SD, located near the Trotsky property 
(Table I-74 and Map I-43). 
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Table I-71. Summary of chemical concentrations detected in bank soil in the Trotsky Inlet SCA 

FACILITY CHEMICALa, b 
YEAR 

COLLECTED 

CONCENTRATION INFORMATION  
(µg/kg dw,  

unless noted)c, d 
SAMPLING  
LOCATION SOURCES 

ADDITIONAL  
INFORMATION 

Trotsky lead 2007 1,820 – 836,000 
n=6/6 

along the South side of 
the inlet (SAIC 2007b) Sample depths ranged from 5 to 

15 ft below ground surface. 

Trotsky mercury 2007 19 – 2,010 
n=6/6 

along the South side of 
the inlet (SAIC 2007b) Sample depths ranged from 5 to 

15 ft below ground surface. 

Trotsky zinc 2007 18,100 – 220,000 
n=6/6 

along the South side of 
the inlet (SAIC 2007b) Sample depths ranged from 5 to 

15 ft below ground surface. 

Trotsky BEHP 2007 5.1 – 2,700 
n=6/6 

along the South side of 
the inlet (SAIC 2007b) Sample depths ranged from 5 to 

15 ft below ground surface. 

Trotsky total PCBs 2007 211 – 76,500 
n=5/6 

along the South side of 
the inlet (SAIC 2007b) Sample depths ranged from 5 to 

15 ft below ground surface. 

Note: If duplicate samples were presented in data tables in the source documents, an average was calculated and included in the range, median, and sample 
count. 

a Chemicals with at least one detected exceedance of an SQS in surface sediment within the Trotsky Inlet SCA. 
b BBP and dioxins and furans were either not analyzed or were not detected, or the data for these chemicals were not reported in the source documents in a 

format that would allow them to be summarized in this table. 
c Significant figures are reported as available in source documentation; when converting units (i.e., from μg/kg to mg/kg), the number of significant figures was 

kept consistent with the number in the reported value. 
d

BEHP – bis(2-ethylhexyl) phthalate 

 n is the ratio of the number of detects to the total number of samples analyzed. Concentration ranges were calculated using only detected data. For this 
reason, some estimated ranges may be higher than actual concentrations. 

PCB – polychlorinated biphenyl 
SAIC – Science Applications International Corporation 
SCA – source control area 
SQS – sediment quality standard 
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Table I-72. Summary of chemical concentrations detected in groundwater samples collected from the Trotsky 
Inlet SCA 

FACILITY CHEMICALa 
YEAR 

COLLECTED LOCATION 
CONCENTRATION INFORMATION 

(µg/L)b, c SOURCESd 
ADDITIONAL  

INFORMATION 
Chemicals Detected Above SQS in Surface Sediment    

Trotsky lead 2007 monitoring wells on the 
property 

0.065 – 70.7 (total) 
median = 26.2 
n = 5/5 

SAIC (2007b)  

Trotsky lead  2007 monitoring wells on the 
property 

0.038 – 22.3 (dissolved) 
median = 0.95 
n = 5/5 

SAIC (2007b)  

Trotsky lead 1986 – 1987 
monitoring well near the 
west end of Orchard 
Street 

27 (dissolved) 
n = 1/1 

Hart Crowser (1986), 
as cited in SAIC 
(2007c) 

 

Trotsky mercury  2007 monitoring wells on the 
property 

0.03 – 0.38 (total) 
median = 0.12 
n = 5/5 

SAIC (2007b)  

Trotsky mercury  2007 monitoring wells on the 
property 

0.03 – 0.09 (dissolved) 
median = 0.03 
n = 4/5 

SAIC (2007b)  

Trotsky zinc 2007 monitoring wells on the 
property 

1.68 – 94.6 (total) 
median = 34.4 
n = 5/5 

SAIC (2007b)  

Trotsky zinc  2007 monitoring wells on the 
property 

0.45 – 17.38 (dissolved) 
median = 7.580 
n = 5/5 

SAIC (2007b)  

Trotsky zinc  1991 
monitoring well near the 
west end of Orchard 
Street 

29 (dissolved) 
n = 1/1 

Hart Crowser (1986), 
as cited in SAIC 
(2007c) 

 

Trotsky zinc 1986 two monitoring wells on 
the property 

10, 110 (dissolved) 
n = 2/2 

Hart Crowser (1986), 
as cited in SAIC 
(2007c) 

Sample with the lower 
concentration was collected 
from a well identified as a 
background well. 

Trotsky BEHP 2007 monitoring wells on the 
property 

0.840e
SAIC (2007b)  

n = 1/5  

Trotsky BBP 2007 monitoring wells on the 
property 

0.079e
SAIC (2007c)  

n = 1/5  
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FACILITY CHEMICALa 
YEAR 

COLLECTED LOCATION 
CONCENTRATION INFORMATION 

(µg/L)b, c SOURCESd 
ADDITIONAL  

INFORMATION 

Trotsky total PCBs 2007 monitoring wells on the 
property 

0.18 – 3.79e

SAIC (2007b) 
 

median = 1.78 
n = 4/5 

 

VOCs  f      

Trotsky benzene 1991 near the west end of 
Orchard Street 

13 
n = 1/1 

Cabuco (1991), as cited 
in SAIC (2007c)  

Trotsky benzene 1991 near the west end of 
Orchard Street 

17 
n = 1/1 Ecology (2007b)  

Trotsky methylene chloride 1986 near the west end of 
Orchard Street 

8,11 
n = 2/2 

SAIC (2006a), as cited 
in SAIC (2007c)  

Trotsky trans-1,2-
dichloroethylene 1986 near the west end of 

Orchard Street 
190 
n = 1/1 

SAIC (2006a), as cited 
in SAIC (2007c)  

Trotsky vinyl chloride 1991 near the west end of 
Orchard Street 

25 
n = 1/1 

Cabuco (1991), as cited 
in SAIC (2007c)  

Trotsky vinyl chloride 1991 near the west end of 
Orchard Street 

310 
n = 1/1 Ecology (2007b)  

Note: If duplicate samples were presented in data tables in the source documents, an average was calculated and included in the range, median, and sample count. 
a Chemicals with at least one detected exceedance of an SQS in surface sediment within the Trotsky Inlet SCA. 
b Significant figures are reported as available in source documentation; when converting units (i.e., from mg/L to μg/L), the number of significant figures was kept 

consistent with the number in the reported value. 
c n is the ratio of the number of detects to the total number of samples analyzed. Concentration ranges and median values were calculated using only detected data. For 

this reason, some estimated ranges and median values may be higher than actual concentrations. 
d Primary source materials (i.e., any documents listed as “as cited in”) were not reviewed to compile this table. 
e The site characterization activities data report (SAIC 2007b) did not specify whether the sample was filtered or unfiltered. 
f

BBP – butyl benzyl phthalate 

 VOC data were summarized, as available, at EPA’s request and not because of SQS exceedances in surface sediment in the SCA. All detected VOC concentrations 
reported in the source documents were included. 

BEHP – bis(2-ethylhexyl) phthalate 
PCB – polychlorinated biphenyl 
SAIC – Science Applications International Corporation 

SCA – source control area 
SQS – sediment quality standard 
VOC – volatile organic compound 
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Table I-73. Summary of chemical concentrations detected in seep samples from the Trotsky Inlet SCA  

FACILITY CHEMICALa, b 
YEAR 

COLLECTED 

CONCENTRATION 
INFORMATION  

(µg/L)c, d LOCATION SOURCES ADDITIONAL INFORMATION 
Douglas Management 
Company lead  2004 296 (total) 

n = 1/1 
south side of 
inlet 

Windward 
(2004) 

Seep was identified as being adjacent to 
the former Swan Bay Holdings.  

Douglas Management 
Company lead 2004 0.703 (dissolved) 

n = 1/1 
south side of 
inlet 

Windward 
(2004) 

Seep was identified as being adjacent to 
the former Swan Bay Holdings.  

Douglas Management 
Company mercury 2004 0.582 (total) 

n = 1/1 
south side of 
inlet 

Windward 
(2004) 

Seep was identified as being adjacent to 
the former Swan Bay Holdings.  

Douglas Management 
Company mercury 2004 0.0132 (dissolved) 

n = 1/1 
south side of 
inlet 

Windward 
(2004) 

Seep was identified as being adjacent to 
the former Swan Bay Holdings.  

Douglas Management 
Company zinc 2004 322 (total) 

n = 1/1 
south side of 
inlet 

Windward 
(2004) 

Seep was identified as being adjacent to 
the former Swan Bay Holdings.  

Douglas Management 
Company zinc 2004 5.45 (dissolved) 

n = 1/1 
south side of 
inlet 

Windward 
(2004) 

Seep was identified as being adjacent to 
the former Swan Bay Holdings.  

Douglas Management 
Company total PCBs 2004 8.9 (total) 

n = 1/1 
south side of 
inlet 

Windward 
(2004) 

Seep was identified as being adjacent to 
the former Swan Bay Holdings.  

Douglas Management 
Company total PCBs 2004 0.26 (dissolved) 

n = 1/1 
south side of 
inlet 

Windward 
(2004) 

Seep was identified as being adjacent to 
the former Swan Bay Holdings.  

Trotsky lead 2007 0.842, 11.8 (total) 
n = 2/2 

south side of 
inlet SAIC (2007b)  

Trotsky lead 2007 0.163, 0.28 (dissolved) 
n = 2/2 

south side of 
inlet SAIC (2007b)  

Trotsky mercury 2007 0.04 (total) 
n = 1/2 

south side of 
inlet SAIC (2007b)  

Trotsky zinc 2007 27, 32.3 (total) 
n = 2 

south side of 
inlet SAIC (2007b)  

Trotsky zinc 2007 6.3, 23.2 (dissolved) 
n = 2/2 

south side of 
inlet SAIC (2007b)  

Trotsky total PCBs 2007 0.0254, 0.5e south side of 
inlet 

 
n = 2/2 SAIC (2007b)  

a Chemicals with at least one detected exceedance of an SQS in surface sediment within the Trotsky Inlet SCA. 
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b BEHP and BBP were either not analyzed or were not detected, or the data for these chemicals were not reported in the source documents in a format that 
would allow them to be summarized in this table.  

c Significant figures are reported as available in source documentation; when converting units (i.e., from mg/L to μg/L), the number of significant figures was 
kept consistent with the number in the reported value. 

d n is the ratio of the number of detects to the total number of samples analyzed. Concentration ranges were calculated using only detected data. For this 
reason, some estimated ranges may be higher than actual concentrations. 

e 

BBP – butyl benzyl phthalate 
The site characterization activities data report (SAIC 2007b) did not specify whether the sample was filtered or unfiltered. 

BEHP – bis(2-ethylhexyl) phthalate 
PCB – polychlorinated biphenyl 

SAIC – Science Applications International Corporation 
SCA – source control area  
SQS – sediment quality standard 
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Table I-74. Summary of chemical concentrations detected in stormwater in the Trotsky Inlet SCA 

FACILITY CHEMICALa 
YEAR 

COLLECTED 

CONCENTRATION 
INFORMATION 
(µg/L)b, c, d LOCATION SOURCES ADDITIONAL INFORMATION 

2nd
lead  Avenue S SD 

(2118) 2007 0.249 (dissolved) 
n = 1/1 

near Trotsky property on 
south side of inlet SAIC (2007b) Sample was identified as outfall water.  

2nd
lead  Avenue S SD 

(2118) 2007 2.06 (total) 
n = 1/1 

near Trotsky property on 
south side of inlet SAIC (2007b) Sample was identified as outfall water.  

2nd
zinc  Avenue S SD 

(2118) 2007 70.5 (dissolved) 
n = 1/1 

near Trotsky property on 
south side of inlet SAIC (2007b) Sample was identified as outfall water.  

2nd
zinc  Avenue S SD 

(2118) 2007 57.8 (total) 
n = 1/1 

near Trotsky property on 
south side of inlet SAIC (2007b) Sample was identified as outfall water.  

2nd
BBP  Avenue S SD 

(2118) 2007 0.073 
n = 1/1 

near Trotsky property on 
south side of inlet SAIC (2007b) Sample was identified as outfall water. 

a Chemicals with at least one detected exceedance of an SQS in surface sediment within the Trotsky Inlet SCA. 
b Mercury, total PCBs and BEHP were either not analyzed or were not detected, or the data for these chemicals were not reported in the source documents in a 

format that would allow them to be summarized in this table. 
c Significant figures are reported as available in source documentation; when converting units (i.e., from mg/L to μg/L), the number of significant figures was 

kept consistent with the number in the reported value. 
d

BBP – butyl benzyl phthalate  
 n is the ratio of the number of detects to the total number of samples analyzed.  

BEHP – bis(2-ethylhexyl) phthalate 
PCB – polychlorinated biphenyl  
SAIC – Science Applications International Corporation  

SCA – source control area  
SQS – sediment quality standard 
SD – storm drain 
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Source-tracing data have been collected from several of the facilities and drainage 
systems within the Trotsky Inlet SCA (Map I-45). Table I-75 summarizes the source-
tracing data collected within the Trotsky Inlet SCA and presented in the source 
documents. If multiple years of data were collected from the same sampling location, 
only the most recent data are included in Table I-75. Data relevant to source-tracing 
efforts in the Trotsky Inlet SCA include catch basin samples and in-line sediment 
samples. Maps I-44 and I-45 show the locations of stormwater drainage lines on the 
Trotsky and Boyer Towing, Inc. properties. Additional details about source-tracing 
sampling programs conducted in the Trotsky Inlet SCA and its associated drainage 
basin are presented in Section 9.4.4.7. 
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Table I-75. Summary of chemical concentrations detected in source-tracing samples collected from the Trotsky 
Inlet SCA  

SAMPLE 
SOURCE  

YEAR 
COLLECTED 

CONCENTRATION INFORMATION  

(mg/kg dw) a. b, c 
CONCENTRATION INFORMATION  

(µg/kg dw unless noted) a. b, c 
SOURCESd ADDITIONAL INFORMATION  LEAD MERCURY ZINC BEHP BBP TOTAL PCBS 

Catch Basin Sediment Samples        

2nd

2003  Avenue S 
sub-basin 

157, 421  
n = 2/2 

0.12, 0.1  
n = 2/2 

729, 2,570 
n = 2/2 

37,000, 4,100, 5,300 
n = 2/2 

150,000 
n = 2/2 

200 µg/kg OC,  
220 µg/kg OC  
n = 2/2 

SPU (2003), as cited in 
SAIC (2007c) 

Samples were collected 
from drums containing 
material that had been 
removed from oil/water 
separator. 

2nd

2007  Avenue S 
sub-basin 

25  
n = 1/1 nd 111  

n = 1/1 
4,200  
n = 1/1 

190 
n = 1/1 

20 
n = 1/1 Schmoyer (2008a)  

ROW Catch Basin Samples        

2nd

2007  Avenue S 
sub-basin 

115, 547  
n = 2/2 

1.46, 0.13 
n = 2/2 

592, 655  
n = 2/2 

2,100, 21,000 
n = 2/2 

95  
n = 1/2 

203, 1,650  
n = 2/2 Schmoyer (2008a) 

SPU collected additional 
source tracing samples in 
2008-2009. 

In-Line Sediment Grab Samples        

2nd

2005  Avenue S 
sub-basin 

87, 113  
n = 2/2 

0.06  
n = 1/2 

394, 444  
n = 2/2 

1,600, 7,800 
n = 2/2 

200  
n = 1/2 

122 µg/kg OC,  
250 

Schmoyer (2008a), SPU 
(2006), both as cited in 
SAIC (2007b) 

µg/kg OC  
n = 2/2 

Samples collected from 
drainage ditch on west side 
of 2nd

2

 Ave S 

nd

2007  Avenue S 
sub-basin 

225 
n = 1/1 

0.296 
n = 1/1 

255 
n = 1/1 

2,200  
n = 1/1 

880  
n = 1/1 

3,600 
n = 1/1 SAIC (2006) 

Sample was collected from 
2nd

Note: If multiple rounds of data were available for a single location, only the data collected during the most recent event were presented in order to represent the most current 
conditions possible. 

 Avenue S SD outfall 
(1 ft inside the end of the 
pipe). 

a Chemicals with at least one detected exceedance of an SQS in surface sediment within the Trotsky Inlet SCA. 
b n is the ratio of the number of detects to the total number of samples analyzed. Concentration ranges were calculated using only detected data. For this reason, some estimated 

ranges may be higher than actual concentrations. 
c Significant figures are reported as available in source documentation; when converting units (i.e., from mg/kg to μg/kg), the number of significant figures was kept consistent with 

the number in the reported value. 
d

BBP – butyl benzyl phthalate 
 Primary source materials (i.e., any documents listed as “as cited in”) were not reviewed to compile this table. 

BEHP – bis(2-ethylhexyl) phthalate 
dw – dry weight 
nd – not detected 

OC – organic carbon 
PCB – polychlorinated biphenyl  
SAIC – Science Applications International Corporation 
SCA – source control area 

SD – storm drain  
SPU – Seattle Public Utilities 
SQS – sediment quality standard 
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Numerous investigations have been completed since the late 1980s (see Table I-68) and 
are expected to continue. Source control activities in the LDW are ongoing. For the 
most current information on the Trotsky Inlet SCA, see Ecology’s website.  

I.4.11 T-117 SOURCE CONTROL AREA (RM 3.4 W TO RM 3.8 W, EAA 5) 
The Terminal 117 (T-117) SCA is one of 23 areas identified by Ecology along the LDW 
for source evaluation. T-117 was also one of the seven candidate EAAs recommended 
to EPA and Ecology for early cleanup based on sediment chemistry data (Windward 
2003c). The T-117 SCA is shown on Map I-46. 

An NTCRA for sediment and soils in the adjacent bank area was approved in 2005 for 
T-117. However, the discovery of PCB soil contamination in adjacent upland areas 
prompted EPA to implement a time-critical removal action (TCRA) and to expand the 
site boundary to include the Port of Seattle‘s T-117 upland property and adjoining City 
of Seattle street ROWs, in addition to the bank and sediment. An EE/CA is being 
prepared by the Port of Seattle and the City of Seattle for the facility and surrounding 
streets as part of the expanded NTCRA. 

As part of ongoing source control efforts for this SCA, a data gaps report (Windward 
et al. 2003) and a SCAP (Ecology 2005) were completed in September 2003 and July 
2005, respectively. In addition, property reviews for Basin Oil Company, South Park 
Marina, Boeing South Park, and T-117 have also been completed by Ecology (Ecology 
2004c, d, e, f) and a site characterization activities report (SAIC 2008c) has been 
prepared. The 2005 and 2008 EE/CA documents (Windward et al. 2005b; 2008) were 
reviewed as well as data tables provided by the City of Seattle (City of Seattle 2004; 
Schmoyer 2008a). Collectively, these documents are referred to as the “source 
documents” in this section. Data provided in SAIC (2008c), City of Seattle (2004), 
Schmoyer (2008a), and Windward et al. (Windward et al. 2005b; 2008) were collected 
for or included at the request of a LDWG member. 

CSL exceedances in the surface sediment in this SCA have included total PCBs, 
phenol, total LPAH, and 11 individual PAHs. SQS exceedances have included total 
PCBs, phenol, benzyl alcohol, total HPAHs, total LPAH, and 11 individual PAHs. 
These exceedances are based on the RI baseline surface sediment dataset and the 2007 
SCA boundary, as discussed in the introduction to this appendix. Ecology has 
identified COCs for this SCA based on different criteria (Table I-3); therefore, the 
chemicals identified for summary in this appendix are different than the COCs 
identified by Ecology. Surface sediment chemistry information for the T-117 SCA is 
provided on Map I-47.  

Commercial and industrial operations in the vicinity of the T-117 SCA have included 
asphalt manufacturing (historical), marina operations (current), boat maintenance and 
storage (current), boat building (current), barrel reconditioning (historical), lumber 
storage (historical), cargo handling and storage (historical), metal fabrication 
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(historical), food processing (historical), and oil reclamation (historical) (Windward et 
al. 2003).  

Adjacent properties discussed in the data gaps report and SCAP included T-117, South 
Park Marina, and Boeing South Park. Upland properties identified in the source 
documents included Basin Oil and City of Seattle street ROWs. Table I-76 provides 
information on the adjacent and upland facilities associated with the T-117 SCA. 
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Table I-76. Summary of facility information for the T-117 SCA 

FACILITYa 
CURRENT 

OWNERSHIP 
CURRENT 

OPERATIONS 
HISTORICAL 
OPERATIONS 

ENVIRONMENTAL 
INVESTIGATIONS REMEDIAL ACTIVITIES 

SOURCE CONTROL 
ACTIVITIES/ 

INVESTIGATIONS 

T-117 Port of 
Seattle 

manufacturing and 
industrial activities 

roofing asphalt 
manufacturing, oily 
water separation, 
petroleum storage, 
untreated lumber 
storage and 
loading  

Sampling of groundwater, 
soil, and catch basin solids 
has been conducted 
throughout the property. 
Sediment and shoreline 
seep sampling has been 
conducted. Focused site 
characterization and 
inspection, asbestos 
survey, site hazard 
assessment, and TSCA 
inspections have also been 
conducted. 

Four USTs were decommissioned 
in 1992, and one UST was 
removed in 2000. A below-ground 
utility corridor, which contained 
asphalt and oil, was cleaned out 
in 2000. Two CERCLA removal 
actions, which included the 
removal of PCB contaminated 
soil, were conducted in 
1999/2000 and 2006. After both 
removal actions, clean back fill 
and an asphalt cap was installed 
in the removal areas. After both 
removal actions, the onsite 
drainage system was cleaned 
and restored.  

The soil cover barrier 
was checked and 
outdoor storage 
practices were 
inspected in 2006. An 
erosion and sediment 
control inspection was 
also conducted. The 
catch basins include 
filter fabric and filter 
socks in inlets and are 
surrounded by hay 
bales. O & M activities 
are ongoing at the site. 

South Park 
Marina 

South Park 
Marina  

residential and 
commercial activity 
(e.g., boat storage, 
closed-loop boat 
washing, hull 
refinishing, 
maintenance) 

reconditioning and 
repainting of used 
barrels and drums; 
miscellaneous 
trades and 
commercial 
activities 

Soil sampling was 
conducted in 2005 near the 
T-117/South Park Marina 
boundary and ground water 
and soil sampling was 
conducted in the southern 
portion of the Marina. In the 
location of the former A&B 
Barrel Co. Modeling of the 
fate and transport of 
contaminants is being 
conducted (Good 2009). 

No remedial activities were 
reported. 

Ecology conducted a 
permit compliance 
inspection in 2005, 
investigating sewer 
connections, discharge 
locations, a waste 
lagoon, and sampling 
catch basins. Water 
quality and stormwater 
compliance inspections 
have also been 
conducted. 

Boeing 
South Park 

The Boeing 
Company 

manufacturing and 
industrial activities 
(e.g., laboratories, 
flight simulator 
training) 

various training, 
information 
technology, and 
research activities 

An initial site 
characterization has been 
conducted. 

No remedial activities were 
reported. 

In 2005, the property 
was inspected for 
potential sources of 
contamination. 
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FACILITYa 
CURRENT 

OWNERSHIP 
CURRENT 

OPERATIONS 
HISTORICAL 
OPERATIONS 

ENVIRONMENTAL 
INVESTIGATIONS REMEDIAL ACTIVITIES 

SOURCE CONTROL 
ACTIVITIES/ 

INVESTIGATIONS 

Basin Oil  Basin Oil currently inactive 

used oil and oily 
wastewater 
processing, 
antifreeze storage, 
empty drum and 
equipment storage 

Site visits have been 
conducted, and a complaint 
alleging violation of the 
Clean Water Act was 
investigated.  

Tanks and contaminated soil 
have been removed.  

Sludge samples were 
collected from the 
oil/water separator and 
one catch basin was 
sampled in 2004 by 
Ecology and SPU. Site 
was remediated in 2006 
with Ecology oversight.  

City of 
Seattle 
street 
ROWs 
(Dallas 
Avenue S 
vicinity) 

City of 
Seattle street ROWs street ROWs Street dust and other soil 

samples were collected. 

In 2004 and 2005, streets were 
paved, shoulders were excavated 
and re-graveled, a temporary 
storm drain system was installed, 
and some PCB contaminated 
soils were removed.  

SPU continues to collect 
stormwater samples as 
required under its 
discharge authorization 
with King County. Catch 
basin sediment 
monitoring was 
conducted as part of the 
interim action in 2004 
and again in 2005 and 
2007.  

Source: Windward et al. (2003), Ecology (2005) 
a 

CERCLA – Comprehensive Environmental Response, Compensation, and Liability Act 
Facilities listed are those identified as adjacent properties in the data gaps report (Windward et al. 2003) and the SCAP (Ecology 2005). 

Ecology – Washington State Department of Ecology 
EPA – Environmental Protection Agency  
O & M – operation and maintenance 
PCB – polychlorinated biphenyl 
ROW – right-of-way 

SCA – source control area 
SPCC – spill prevention, control, and countermeasure  
SPU – Seattle Public Utilities  
T-117 – Terminal 117 
TSCA – Toxic Substances Control Act 
UST – underground storage tank 

 



 

Lower Duwamish Waterway Group
 

Port  of Seattle  /  Ci ty  of Seattle  /  King County /  The Boeing Company  
FINAL 

LDW RI: Appendix I 
July 9, 2010 

Page 210 
 
 

Six outfalls were identified that discharge to the T-117 SCA, including T-117 storm 
drains (Nos. 2209 and 2212), the South Park Marina private storm drain (No. 2214), 
16th

 

 Avenue Bridge public storm drain (No. 2215), and Boeing South Park private 
storm drains (Nos. SP-4 and SP-5). There is also a small ditch (No. 2213) on the 
southern boundary between the Boeing South Park and T-117 properties that may 
collect roof drainage from the warehouse on the sound end of T-117 and runoff from 
the hillside between these two properties, which discharges to a mudflat area on the 
LDW (Windward et al. 2008). . Information on these outfalls is provided on Table I-77; 
additional details are provided in Appendix H. King County and SPU have inspected 
businesses in the T-117 basin as part of their source control efforts within the basin 
(King County and SPU 2005). The business inspection program is discussed in 
Section 9.4.4.5.  
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Table I-77. Summary of specific information for each outfall in the T-117 SCA 

OUTFALLa 
CURRENT 

OWNERSHIP 
CURRENT  

OPERATIONS 
HISTORICAL  
OPERATIONS 

ENVIRONMENTAL AND 
SOURCE-TRACING 
INVESTIGATIONS 

REMEDIAL AND SOURCE 
CONTROL ACTIVITIES 

Public SD (No. 2215)  
16th Composite construction storm 

drain pipe (12-in.) is relatively new 
and likely discharges drainage 
from bridge. 

 Avenue 
Bridge (south 
side) 

No historical operations were 
reported. 

No environmental or 
source-tracing 
investigations were 
reported. 

No remedial or source 
control activities were 
reported. 

South Park Marina 
permitted private SD 
(No. 2214) 

South Park 
Marina 

Composite construction storm 
drain (12-in.) collects stormwater 
in two catch basins; the water is 
passed through an oil/water 
separator before being discharged 
to the LDW. 

Outfall may have served as a 
stormwater discharge point for 
North Star Trading Co., Evergreen 
Boat Transport, RP Boatbuilding, 
A&B Barrel, and Dekker 
Engineering. 

Catch basin sampling 
was performed. 

Water quality and 
stormwater compliance 
inspection was 
performed by Ecology 
in 2005. 

Port of Seattle SD 
(No. 2212) 

Port of 
Seattle 

PVC outfall (6-in.) drains 
stormwater from the northern 
portions of the T-117 upland 
property; stormwater is collected in 
a catch basin before it is 
discharged to the LDW. 

Outfall served as a stormwater 
discharge point for Malarkey 
Asphalt Co. and Evergreen West 
Wholesale. 

Catch basin sampling 
was performed 
throughout T-117.  

Catch basins on T-117 
were cleaned in 2006. 

Port of Seattle SD 
(No. 2209) 

Port of 
Seattle 

PVC outfall (8-in.) drains 
stormwater from the central and 
southern portion of the T-117 
upland property; stormwater is 
collected in catch basins before it 
is discharged to the LDW. 

Outfall used to discharge 
stormwater runoff from Basin Oil 
parcels, which entered the catch 
basin and discharged to LDW via 
outfall No. 2209. Outfall also 
served as a stormwater discharge 
point for Allied Bolt Co. 

Catch basin sampling 
was performed 
throughout T-117 and 
at the Basin Oil. 

Catch basins on T-117 
were cleaned in 2006. 
Catch basins at Basin 
Oil were cleaned in 
2007. The Basin Oil 
site was demolished in 
2006-2007. No 
drainage structures 
exist on this property. 

Boeing South Park 
permitted private 
SDs (Nos. SP-4 and 
SP-5)  

Boeing South 
Park 

Storm drains discharge stormwater 
from the facility.  

No historical operations were 
reported. 

No environmental or 
source-tracing 
investigations were 
reported. 

No remedial or source 
control activities were 
reported. 

Source: Windward et al. (2003), Ecology (2005)  
a 

LDW – Lower Duwamish Waterway 
Outfalls listed are those discussed in the SCAP (Ecology 2005) or data gaps report (Windward et al. 2003); none of the outfalls were identified as major outfalls.  

PVC – polyvinyl chloride 
SCA – source control area 
SD – storm drain 
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Several remedial activities and environmental investigations have been completed or 
are currently in progress within the T-117 SCA (Tables I-76 and I-77). Information 
about these activities has been summarized based on information in the source 
documents. Several of the chemicals that have been detected above the SQS in T-117 
surface sediment have also been detected in various upland media, including soil, 
groundwater, seeps, stormwater, and source-tracing solids as indicated on Table I-78. 
The availability of data (by media type) is also presented in the table on Map I-48 for 
each of the facilities and outfalls associated with this SCA. In both Table I-78 and the 
table on Map I-48, an X indicates that the source documents reported data or indicated 
that data exist; therefore, an X does not necessarily mean that the actual data were 
presented in the source document. Data are only summarized in media-specific and 
source-tracing tables if the data were reported in the source documents and if they met 
the criteria for data summation discussed in the introduction to this appendix (e.g., 
soil data were collected along the SCA shoreline; groundwater data were collected 
from shoreline facilities). The identification of a chemical in these media at the 
adjacent facilities or within the drainage systems of the T-117 SCA does not necessarily 
indicate that these potential sources contributed to sediment contamination in the past 
or that they will result in sediment contamination in the future.  

Table I-78. Chemicals identified in various media in the T-117 SCA 

CHEMICALa SOIL 
GROUND-

WATER SEEP 
PORE-

WATERb 
STORM- 
WATER 

SOURCE-
TRACING 
SAMPLES SOURCES 

2-methylnaphthalene X     X 
City of Seattle (2004), 
Windward et al. (2005b; 
2008) 

Acenaphthene X X    X 
Schmoyer (2008a), 
Windward et al. (2003, 
2005b; 2008) 

Anthracene X     X Schmoyer (2008a), 
Windward et al. (2008) 

Benzo(a)anthracene X X    X 

SAIC (2008c), 
Schmoyer (2008a), 
Windward et al. (2003, 
2005b; 2008) 

Benzo(a)pyrene X     X 

SAIC (2008c), 
Schmoyer (2008a), 
Windward et al. (2005b; 
2008) 

Benzo(g,h,i)perylene X     X 
SAIC (2008c), 
Schmoyer (2008a), 
Windward et al. (2008) 

Benzofluoranthenes X X    X 
Schmoyer (2008a), 
Windward et al. (2003; 
2008) 

Chrysene X X    X 

SAIC (2008c), 
Schmoyer (2008a), 
Windward et al. (2003; 
2008) 
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CHEMICALa SOIL 
GROUND-

WATER SEEP 
PORE-

WATERb 
STORM- 
WATER 

SOURCE-
TRACING 
SAMPLES SOURCES 

Dibenzo(a,h) 
anthracene X     X 

SAIC (2008c), 
Schmoyer (2008a), 
Windward et al. (2005b; 
2008) 

Dibenzofuran X      Windward et al. (2008), 
SAIC (2008c) 

Fluoranthene X     X 

SAIC (2008c), 
Schmoyer (2008a), 
Windward et al. (2003, 
2005b; 2008) 

Fluorene X X    X 

SAIC (2008c), 
Schmoyer (2008a), 
Windward et al. (2003, 
2005b; 2008) 

Indeno 
(1,2,3-cd)pyrene X     X 

SAIC (2008c), 
Schmoyer (2008a), 
Windward et al. (2005b; 
2008) 

Phenanthrene X     X 
Schmoyer (2008a), 
Windward et al. (2005b; 
2008) 

Phenol  X     Windward et al. (2008) 

Total HPAHs X X     Windward et al. (2003; 
2008) 

Total LPAHs X X    X Windward et al. (2003, 
2005b; 2008)  

Benzyl alcohol X      SAIC (2008c), 
Windward et al. (2008) 

Total PCBs X X X  X X 
Schmoyer (2008a), 
Windward et al. (2005b; 
2008) 

Note: An X indicates that the source documents reported that data are available for the identified medium. The 
absence of an X in any cell does not necessarily mean that the chemical is absent in the upland media or in 
source-tracing samples; in some cases, the chemical may not have been analyzed for or, if analyzed, could 
have been present but at concentrations below the RL. 

a Chemicals with at least one detected exceedance of an SQS in surface sediment within the T-117 SCA. The 
chemical list is based on SMS exceedances in the RI baseline surface sediment dataset within the 2007 SCA 
boundary. Therefore, this list may differ from the list of exceedances in source documents. 

b

HPAH – high-molecular-weight polycyclic aromatic 
hydrocarbon 

 No porewater data were identified in the source documents for any chemical. 

LPAH – low-molecular-weight polycyclic aromatic 
hydrocarbon 

PCB – polychlorinated biphenyl 
RI – remedial investigation 

SAIC – Science Applications International Corporation 
SCA – source control area 
SMS – Washington State Sediment Management 

Standards 
SQS – sediment quality standard 
 

Upland data for these media from adjacent properties have been summarized in the 
source documents. This section summarizes the upland data as they were presented in 
these documents for bank soil, groundwater, seep, stormwater, and source-tracing 
samples. No data were reported for porewater. In some instances, the source 
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documents acknowledged the existence of certain data while not providing actual 
concentrations. Data were included only if specific concentrations or a range of 
concentrations was included in the source documents.  

Soil sampling has been conducted at several of the facilities associated with the T-117 
SCA. Extensive soil sampling has been conducted throughout the T-117 upland 
property. This summary focuses on the soil samples collected along the bank because 
bank soils can be a direct source (via erosion) to the sediment. Bank soil data were 
presented in the EE/CA (Windward et al. 2008) and the South Park Marina site 
characterization activities data report (SAIC 2008c); these data are summarized in 
Table I-79. Bank soil samples were collected along the shorelines of the South Park 
Marina and T-117, including the southern drainage ditch. Groundwater sampling has 
been conducted within the T-117 SCA since the early 1990s; the most recent data for 
each location are presented in Table I-80. Data are also available for seep samples 
collected within the T-117 SCA (Table I-81). Additional groundwater and seep 
information for T-117 and Basin Oil is also included in Section 9.4.6 of the main body 
of the RI. Stormwater sampling has been conducted within one area associated with 
the T-117 SCA; the data are summarized in Table I-82. Stormwater sampling locations 
include five 18,000-gal. holding tanks, which are located just south of 17th

 

 Avenue S 
next to Boeing South Park; these tanks collect stormwater from the adjacent paved 
streets. 
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Table I-79. Summary of chemical concentrations detected in bank soil in the T-117 SCA  

FACILITY CHEMICALa, b 
YEAR 

COLLECTED 

CONCENTRATION 
INFORMATION  

(µg/kg dw, unless 
noted)c, d LOCATION SOURCEs 

ADDITIONAL  
INFORMATION 

South Park 
Marina 

benzo(a)-
anthracene 2007 58 

n = 1/4 

southern South Park 
Marina bank area, close 
to T-117 property line 

SAIC (2008c) Samples include shallow soil collected 
from the shoreline bank.  

South Park 
Marina benzo(a)pyrene 2007 76 

n = 1/4 

southern South Park 
Marina bank area, close 
to T-117 property line 

SAIC (2008c) Samples include shallow soil collected 
from the shoreline bank.  

South Park 
Marina 

benzo(g,h,i)-
perylene 2007 92, 290 

n = 2/4 

southern South Park 
Marina bank area, close 
to T-117 property line 

SAIC (2008c) Samples include shallow soil collected 
from the shoreline bank.  

South Park 
Marina benzyl alcohol 2007 

11 – 940 
median = 48 
n = 3/4 

southern South Park 
Marina bank area, close 
to T-117 property line 

SAIC (2008c) Samples include shallow soil collected 
from the shoreline bank.  

South Park 
Marina chrysene 2007 120 

n = 1/4 

southern South Park 
Marina bank area, close 
to T-117 property line 

SAIC (2008c) Samples include shallow soil collected 
from the shoreline bank.  

South Park 
Marina 

dibenzo(a,h)-
anthracene 2007 

4.2 – 64 
median = 15 
n = 3/4 

southern South Park 
Marina bank area, close 
to T-117 property line 

SAIC (2008c) Samples include shallow soil collected 
from the shoreline bank.  

South Park 
Marina dibenzofuran 2007 3.7 

n = 1/4 

southern South Park 
Marina bank area, close 
to T-117 property line 

SAIC (2008c) Samples include shallow soil collected 
from the shoreline bank.  

South Park 
Marina fluoranthene 2007 170 

n = 1/4 

southern South Park 
Marina bank area, close 
to T-117 property line 

SAIC (2008c) Samples include shallow soil collected 
from the shoreline bank.  

South Park 
Marina fluorene 2007 4.6, 12 

n = 2/4 

southern South Park 
Marina bank area, close 
to T-117 property line 

SAIC (2008c) Samples include shallow soil collected 
from the shoreline bank.  

South Park 
Marina 

indeno(1,2,3-
cd)pyrene 2007 98, 330 

n = 2/4 

southern South Park 
Marina bank area, close 
to T-117 property line 

SAIC (2008c) Samples include shallow soil collected 
from the shoreline bank.  
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FACILITY CHEMICALa, b 
YEAR 

COLLECTED 

CONCENTRATION 
INFORMATION  

(µg/kg dw, unless 
noted)c, d LOCATION SOURCEs 

ADDITIONAL  
INFORMATION 

T-117 2-methyl-
naphthalene 2003 65, 260 

n = 2/15 southern T-117 bank area 

Windward et al. 
(2005a) as cited in 
Windward et al. 
(2008) 

Samples include soil borings up to 1.5 
ft deep and three soil samples from 
the southern drainage ditch; all 
samples were collected from the 
shoreline bank. 

T-117 acenaphthene 2003 39, 190 
n = 2/15 southern T-117 bank area 

Windward et al. 
(2005a) as cited in 
Windward et al. 
(2008) 

Samples include soil borings up to 1.5 
ft deep and three soil samples from 
the southern drainage ditch; all 
samples were collected from the 
shoreline bank. 

T-117 anthracene 2003 26, 950 
n = 2/15 southern T-117 bank area  

Windward et al. 
(2005a) as cited in 
Windward et al. 
(2008) 

Samples include soil borings up to 1.5 
ft deep and three soil samples from 
the southern drainage ditch; all 
samples were collected from the 
shoreline bank. 

T-117 benzo(a)-
anthracene 2003 

59 – 2,200 
median = 210 
n = 5/15 

southern T-117 bank area 

Windward et al. 
(2005a) as cited in 
Windward et al. 
(2008) 

Samples include soil borings up to 1.5 
ft deep and three soil samples from 
the southern drainage ditch; all 
samples were collected from the 
shoreline bank. 

T-117 benzo(a)pyrene 2003 
89 – 3,800 
median = 230  
n = 5/15 

southern T-117 bank area 

Windward et al. 
(2005a) as cited in 
Windward et al. 
(2008) 

Samples include soil borings up to 1.5 
ft deep and three soil samples from 
the southern drainage ditch; all 
samples were collected from the 
shoreline bank. 

T-117 benzo(g,h,i)-
perylene 2003 

110 – 1,100 
median = 190 
n = 5/15 

southern T-117 bank area 

Windward et al. 
(2005a) as cited in 
Windward et al. 
(2008) 

Samples include soil borings up to 1.5 
ft deep and three soil samples from 
the southern drainage ditch; all 
samples were collected from the 
shoreline bank. 

T-117 total benzo-
fluoranthenes  2003 

190 – 9,100 
median = 890 
n = 5/15 

southern T-117 bank area 

Windward et al. 
(2005a) as cited in 
Windward et al. 
(2008) 

Samples include soil borings up to 1.5 
ft deep and three soil samples from 
the southern drainage ditch; all 
samples were collected from the 
shoreline bank. 
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FACILITY CHEMICALa, b 
YEAR 

COLLECTED 

CONCENTRATION 
INFORMATION  

(µg/kg dw, unless 
noted)c, d LOCATION SOURCEs 

ADDITIONAL  
INFORMATION 

T-117 benzyl alcohol 2003 
190 – 1,000 
median = 860 
n = 3/3 

southern T-117 bank area 

Windward et al. 
(2005a) as cited in 
Windward et al. 
(2008) 

Samples include soil samples from the 
southern drainage ditch collected from 
the shoreline bank. 

T-117 chrysene 2003 
63 – 4,000 
median = 250 
n = 6/15 

southern T-117 bank area 

Windward et al. 
(2005a) as cited in 
Windward et al. 
(2008) 

Samples include surface/subsurface 
soil borings and three soil samples 
from the southern drainage ditch; all 
samples were collected from the 
shoreline bank. 

T-117 dibenzo(a,h)-
anthracene 2003 

41 –400 
median = 175 
n = 4/15 

southern T-117 bank area 

Windward et al. 
(2005a) as cited in 
Windward et al. 
(2008) 

Samples include surface/subsurface 
soil borings and three soil samples 
from the southern drainage ditch; all 
samples were collected from the 
shoreline bank. 

T-117 dibenzofuran 2003 81, 470 
n = 2/15 southern T-117 bank area 

Windward et al. 
(2005a) as cited in 
Windward et al. 
(2008) 

Samples include surface/subsurface 
soil borings and three soil samples 
from the southern drainage ditch; all 
samples were collected from the 
shoreline bank. 

T-117 fluoranthene 2003 
24 – 9,300 
median = 550 
n = 6/15 

southern T-117 bank area 

Windward et al. 
(2005a) as cited in 
Windward et al. 
(2008) 

Samples include surface/subsurface 
soil borings and three soil samples 
from the southern drainage ditch; all 
samples were collected from the 
shoreline bank. 

T-117 fluorene 2003 35, 770 
n = 2/15 southern T-117 bank area 

Windward et al. 
(2005a) as cited in 
Windward et al. 
(2008) 

Samples include surface/subsurface 
soil borings and three soil samples 
from the southern drainage ditch; all 
samples were collected from the 
shoreline bank. 

T-117 indeno(1,2,3-
cd)pyrene 2003 

62 – 1,200 
median = 210 
n = 5/15 

southern T-117 bank area 

Windward et al. 
(2005a) as cited in 
Windward et al. 
(2008) 

Samples include surface/subsurface 
soil borings and three soil samples 
from the southern drainage ditch; all 
samples were collected from the 
shoreline bank. 
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FACILITY CHEMICALa, b 
YEAR 

COLLECTED 

CONCENTRATION 
INFORMATION  

(µg/kg dw, unless 
noted)c, d LOCATION SOURCEs 

ADDITIONAL  
INFORMATION 

T-117 phenanthrene 2003 
22 – 9,000 
median = 203 
n = 8/15 

southern T-117 bank area 

Windward et al. 
(2005a) as cited in 
Windward et al. 
(2008) 

Samples include surface/subsurface 
soil borings and three soil samples 
from the southern drainage ditch; all 
samples were collected from the 
shoreline bank. 

T-117 total HPAH 2003 
24 – 39,600 
median = 940 
n = 9/15 

southern T-117 bank area 

Windward et al. 
(2005a) as cited in 
Windward et al. 
(2008) 

Samples include surface/subsurface 
soil borings and three soil samples 
from the southern drainage ditch; all 
samples were collected from the 
shoreline bank. 

T-117 total LPAH  2003 
22 – 12,500 
median = 210 
n = 9/15 

southern T-117 bank area 

Windward et al. 
(2005a) as cited in 
Windward et al. 
(2008) 

Samples include surface/subsurface 
soil borings and three soil samples 
from the southern drainage ditch; all 
samples were collected from the 
shoreline bank. 

T-117 total PCBs 2003 
16 – 15,000 
median = 1,900 
n = 10/15 

southern T-117 bank area 

Windward et al. 
(2005a) as cited in 
Windward et al. 
(2008) 

Samples include surface/subsurface 
soil borings and three soil samples 
from the southern drainage ditch; all 
samples were collected from the 
shoreline bank. 

T-117 total PCBs 2003 4,000 
n = 1/1 northern T-117 bank area 

Windward et al. 
(2005a) as cited in 
Windward et al. 
(2008) 

Sample was a composite surface grab 
sample collected from the bank. 

T-117 total PCBs 2004 
5,000 – 100,000  
median = 34,000 
n = 8/8 

north and central T-117 
bank area 

Windward et al. 
(2005a) as cited in 
Windward et al. 
(2008) 

Samples include shallow soil borings 
collected from the shoreline bank.  

T-117 total PCBs 2005 
8.2 – 530,000 
median = 6,550 
n = 42/49 

northern and southern-
most T-117 bank area 

Windward et al. 
(2005c) as cited in 
Windward et al. 
(2008) 

Samples include surface and 
subsurface soil collected from the 
shoreline bank.  
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FACILITY CHEMICALa, b 
YEAR 

COLLECTED 

CONCENTRATION 
INFORMATION  

(µg/kg dw, unless 
noted)c, d LOCATION SOURCEs 

ADDITIONAL  
INFORMATION 

T-117 total PCBs 2005 
1,900 – 47,000 
median = 15,700 
n = 4/4 

northern T-117 bank area 

Windward et al. 
(2005d) as cited in 
Windward et al. 
(2008) 

Samples include surface and 
subsurface soil collected from the 
shoreline bank.  

T-117/ 
South Park 
Marina 

total PCBs 2006 
81.5 – 3,200 
median = 405 
n = 4/4 

T-117/South Park Marina 
property line 

Windward and 
DOF (2006), as 
cited in Windward 
et al. (2008) 

Samples include shallow soil collected 
from the shoreline bank.  

a Chemicals with at least one detected exceedance of an SQS in surface sediment within the T-117 SCA. 
b Phenol was either not analyzed or was not detected, or the data for this chemical were not reported in the source documents in a format that would allow them 

to be summarized in this table. 
c Significant figures are reported as available in source documentation; when converting units (i.e., from mg/kg to μg/kg), the number of significant figures was 

kept consistent with the number in the reported value. 
d 

dw – dry weight 

n is the ratio of the number of detects to the total number of samples analyzed. Concentration ranges and median values were calculated using only detected 
data. For this reason, some estimated ranges and median values may be higher than actual concentrations. 

HPAH – high-molecular-weight polycyclic aromatic hydrocarbon 
LPAH – low-molecular-weight polycyclic aromatic hydrocarbon 

PCB – polychlorinated biphenyl  
SCA – source control area 
SQS –sediment quality standard 

T-117 – Terminal 117 
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Table I-80. Summary of chemical concentrations detected in groundwater in the T-117 SCA 

FACILITY CHEMICALa, b 
YEAR 

COLLECTED 

CONCENTRATION 
INFORMATION 

(µg/L)c, d, e LOCATION SOURCESf ADDITIONAL INFORMATION 

T-117 acenaphthene 2003 – 2007 0.39  
n = 1/3 

central portion of 
T-117 

Onsite (2003), as cited in 
Windward et al. (2003)  

T-117 benzo(a)anthracene 2003 0.016  
n = 1/3 

central portion of 
T-117 

Onsite (2003), as cited in 
Windward et al. (2003)  

T-117 total benzofluoranthenes 2003 0.013 
n = 1/3 

central portion of 
T-117 Windward et al. (2008)  

T-117 chrysene 2003 0.10  
n = 1/3 

central portion of 
T-117 

Onsite (2003), as cited in 
Windward et al. (2003)  

T-117 fluorene 2003 1.6  
n = 1/3 

central portion of 
T-117 

Onsite (2003), as cited in 
Windward et al. (2003)  

T-117 phenol 2006 5.8  
n = 1/3 

central portion of 
T-117 

Windward and DOF (2006), as 
cited in Windward et al. (2008)  

T-117 total HPAHs 2003 0.1  
n = 1/3 

central portion of 
T-117 

Windward and DOF (2006), as 
cited in Windward et al. (2008)  

T-117 total LPAHs 2003 2.0  
n = 1/3 

central portion of 
T-117 

Windward and DOF (2006), as 
cited in Windward et al. (2008)  

T-117 total PAHs 2003 2.1  
n = 1/3 

central portion of 
T-117 

Windward and DOF (2006), as 
cited in Windward et al. (2008)  

T-117 total PCBs 2003 – 2006 
0.010 – 0.32 
median = 0.029 
n = 7/22 

T-117 Windward and DOF (2006), as 
cited in Windward et al. (2008) Samples from multiple wells. 

a Chemicals with at least one detected exceedance of an SQS in surface sediment within the T-117 SCA. 
b 2-Methylnaphthalene, anthracene, benzo(a)pyrene, benzo(g,h,i)perylene, benzyl alcohol, dibenzofuran, dibenzo(a,h)anthracene, fluoranthene, indeno(1,2,3-cd)pyrene, and 

phenanthrene were either not analyzed or were not detected, or the data for these chemicals were not reported in the source documents in a format that would allow them to be 
summarized in this table.  

c Significant figures are reported as available in source documentation; when converting units (i.e., from mg/L to μg/L), the number of significant figures was kept consistent with the 
number in the reported value.  

d n is the ratio of the number of detects to the total number of samples analyzed. Concentration ranges and median values were calculated using only detected data. For 
this reason, some estimated ranges and median values may be higher than actual concentrations. 

e Concentrations reported are from samples that were not filtered.  
f 

HPAH – high-molecular-weight polycyclic aromatic hydrocarbon 
Primary source materials (i.e., any documents listed as “as cited in”) were not reviewed to compile this table.  

LPAH – low-molecular-weight polycyclic aromatic hydrocarbon 
PAH – polycyclic aromatic hydrocarbon 

SCA – source control area 
PCB – polychlorinated biphenyl 
SQS – sediment quality standard  

T-117 – Terminal 117 
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Table I-81. Summary of chemical concentrations detected in seeps in the T-117 SCA 

FACILITY CHEMICAL
YEAR 

COLLECTED a, b 

CONCENTRATION 
INFORMATION  

(µg/L) LOCATION c, d SOURCE ADDITIONAL INFORMATION   

T-117 total PCBs 2003 0.94 
n = 1/4 

northern 
portion of 
T-117 

Windward et al. 
(2008) 

Three seeps were sampled along the T-117 along the base of 
shoreline riprap. One sample at northern end of T-117 was not 
filtered or centrifuged. This seep was subsequently re-sampled, 
and centrifuged generating a fourth PCB results. PCBs were not 
detected in the re-sampled seep.  

a Chemicals with at least one detected exceedance of an SQS in surface sediment within the T-117 SCA. 
b 2-Methylnaphthalene, acenaphthene, anthracene, benzo(a)anthracene, benzo(a)pyrene, benzo(g,h,i)perylene, benzyl alcohol, benzofluoranthenes, chrysene, 

dibenzofuran, dibenzo(a,h)anthracene, fluoranthene, fluorene, indeno(1,2,3-cd)pyrene, phenanthrene, phenol, total LPAHs, and total HPAHs were not 
detected. 

c Significant figures are reported as available in source documentation; when converting units (i.e., from mg/L to μg/L), the number of significant figures was 
kept consistent with the number in the reported value.  

d 

HPAH – high-molecular-weight polycyclic aromatic hydrocarbon 
n is the ratio of the number of detects to the total number of samples analyzed during the sampling event (s) when a chemical was detected.  

LPAH – low-molecular-weight polycyclic aromatic hydrocarbon 
PCB – polychlorinated biphenyl 

SCA – source control area 
SQS – sediment quality standard 
T-117 – Terminal 117 
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Table I-82. Summary of chemical concentrations detected in stormwater in the T-117 SCA 

FACILITY CHEMICALa, b 
YEAR 

COLLECTED 
SAMPLING  
LOCATION 

CONCENTRATION 
INFORMATION  

(µg/L)c, d SOURCESe 
ADDITIONAL  

INFORMATION 

17th Avenue S 
and associated 
catchment area 

total PCBs 2005 

holding tanks located just 
south of intersection of 
17th Avenue S and 
S Donovan Street 

0.141 – 0.383 
median = nr 
n = nr  

Ecology 
(2007f), as 
cited in 
Windward et 
al. (2008)  

Samples were collected from the temporary 
stormwater system, which collects runoff from 
the adjacent paved streets and releases it to the 
combined sewer system. 

17th Avenue S 
and associated 
catchment area 

total PCBs 2005-2008 

holding tanks located just 
south of intersection of 
17th Avenue S and 
S Donovan Street 

0.12
n = 1/30 

  
Ecology 
(2007f), as 
cited in 
Windward et 
al. (2008)  

Samples are collected from the temporary 
stormwater system every month that a discharge 
occurs. The temporary system collects runoff 
from the adjacent paved streets and Basin Oil 
property. Stormwater is stored in five 18,000-gal. 
tanks and released at a controlled rate to the 
combined sewer system. During large storm 
events or periods of extended rainfall, when the 
capacity of the tanks is exceeded, runoff is 
routed to the Port of Seattle’s storm drain 
system on T-117 and discharged to the LDW. 

a Chemicals with at least one detected exceedance of an SQS in surface sediment within the T-117 SCA. 
b 2-Methylnaphthalene, acenaphthene, anthracene, benzo(a)anthracene, benzo(a)pyrene, benzo(g,h,i)perylene, benzyl alcohol, benzofluoranthenes, chrysene, 

dibenzofuran, dibenzo(a,h)anthracene, fluoranthene, fluorene, indeno(1,2,3-cd)pyrene, phenanthrene, phenol, total LPAHs, and total HPAHs were either not 
analyzed or were not detected, or the data for these chemicals were not reported in the source documents in a format that would allow them to be 
summarized in this table. 

c Significant figures are reported as available in source documentation; when converting units (i.e., from mg/L to μg/L), the number of significant figures was 
kept consistent with the number in the reported value. 

d n was not reported for these sampling events. Concentration ranges were calculated using only detected data. For this reason, some estimated ranges may 
be higher than actual concentrations. 

e 

HPAH – high-molecular-weight polycyclic aromatic hydrocarbon 
Primary source materials (i.e., any documents listed as “as cited in”) were not reviewed to compile this table.  

LPAH – low-molecular-weight polycyclic aromatic hydrocarbon 
nr – not reported 
PCB – polychlorinated biphenyl 

SCA – source control area 
SQS – sediment quality standard 
T-117 – Terminal 117 
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Source-tracing samples have been collected from the T-117 SCA, and data from these 
sampling efforts are available in the source documents. Data relevant to source-tracing 
efforts include onsite catch basin solids and right-of-way catch basin solids; these data 
are presented in Table I-83. The drainage basin associated with the T-117 SCA is 
shown on Map I-48. Additional details on source-tracing sampling programs 
conducted within the T-117 SCA and the larger LDW drainage basin are presented in 
Section 9.4.4.7.  

Table I-83. Summary of chemical concentrations detected in catch basins at 
the T-117 SCA  

FACILITY CHEMICALa, b 
YEAR 

COLLECTED 

CONCENTRATION 
INFORMATION  
(µg/kg dw, 

unless noted)c d LOCATION SOURCEs 

T-117 2-methylnaphthalene 2003 62, 810 
n = 2/3 

T-117 central and southern 
areas near bank SAIC (2008c) 

T-117 acenaphthene 2003 79 
n = 1/3 

T-117 central and southern 
areas near bank SAIC. (2008c) 

T-117 anthracene 2003 93, 95 
n = 2/3 

T-117 central and southern 
areas near bank SAIC (2008c) 

T-117 benzo(a)anthracene 2003 73, 290 
n = 2/3 

T-117 central and southern 
areas near bank SAIC (2008c) 

T-117 benzo(a)pyrene 2003 
79 – 280 
median = 240  
n = 3/3 

T-117 central and southern 
areas near bank SAIC (2008c) 

T-117 benzo(g,h,i)perylene 2003 
67 – 210 
median = 150 
n = 3/3 

T-117 central and southern 
areas near bank SAIC (2008c) 

T-117 total 
benzofluoranthenes  2003 

390 – 980 
median = 910 
n = 3/3 

T-117 central and southern 
areas near bank SAIC (2008c) 

T-117 benzyl alcohol  2003 57, 87 
n = 2/3 

T-117 central and southern 
areas near bank SAIC (2008c) 

T-117 chrysene 2003 
160 – 510 
median = 440 
n = 3/3 

T-117 central and southern 
areas near bank SAIC (2008c) 

T-117 dibenzo(a,h)-
anthracene 2003 54 

n = 1/3 
T-117 central and southern 
areas near bank SAIC (2008c) 

T-117 dibenzofuran 2003 86, 95 
n = 2/3 

T-117 central and southern 
areas near bank SAIC (2008c) 

T-117 fluoranthene 2003 
230 – 1,300 
median = 880 
n = 3/3 

T-117 central and southern 
areas near bank SAIC (2008c) 

T-117 fluorene 2003 130, 380 
n = 2/3 

T-117 central and southern 
areas near bank SAIC (2008c) 



 

Lower Duwamish Waterway Group
 

Port  of Seattle  /  Ci ty  of Seattle  /  King County /  The Boeing Company  
FINAL 

LDW RI: Appendix I 
July 9, 2010 

Page 224 
 
 

FACILITY CHEMICALa, b 
YEAR 

COLLECTED 

CONCENTRATION 
INFORMATION  
(µg/kg dw, 

unless noted)c d LOCATION SOURCEs 

T-117 indeno(1,2,3-
cd)pyrene 2003 190, 230 

n = 2/3 
T-117 central and southern 
areas near bank SAIC (2008c) 

T-117 phenanthrene 2003 
160 – 960 
median = 910 
n = 3/3 

T-117 central and southern 
areas near bank SAIC (2008c) 

T-117 total HPAH 2003 
1,530 – 5,300 
median = 4,800 
n = 3/3 

T-117 central and southern 
areas near bank SAIC (2008c) 

T-117 total LPAH  2003 
160 – 1,650 
median = 1,350 
n = 3/3 

T-117 central and southern 
areas near bank SAIC (2008c) 

T-117 total PCBs 2003-2006 
620 – 50,000 
median = 2,800 
n = 10/10 

T-117 central and southern 
areas near bank SAIC (2008c) 

T-117 total PCBs 2004 140  
n = 1/1 

T-117 southern area (inland) 
near Dallas Avenue SAIC (2008c) 

Dallas 
Avenue S chrysene 2007 310 

n = 1/1 

Sample was collected from 
CB installed during 2004 
emergency cleanup on 
Dallas Avenue between 
T-117 and Basin Oil facilities. 

Schmoyer 
(2008a) 

Dallas 
Avenue S fluoranthene 2007 470 

n = 1/1 

Sample was collected from 
CB installed during 2004 
emergency cleanup on 
Dallas Avenue between 
T-117 and Basin Oil facilities. 

Schmoyer 
(2008a) 

Dallas 
Avenue S phenanthrene 2007 180 

n = 1/1 

Sample was collected from 
Dallas Avenue between 
T-117 and Basin Oil facilities. 
Sample was collected from 
CB installed during 2004 
emergency cleanup on 
Dallas Avenue between 
T-117 and Basin Oil facilities. 

Schmoyer 
(2008a) 

Dallas 
Avenue S total PCBs 2007 310 

n = 1/1 

Sample was collected from 
CB installed during 2004 
emergency cleanup on 
Dallas Avenue between 
T-117 and Basin Oil facilities. 

SAIC (2008c) 

Note: If multiple rounds of data were available for a single location, only the data collected during the most recent 
event were presented in order to represent the most current conditions possible. 

a Chemicals with at least one detected exceedance of an SQS in surface sediment within the T-117 SCA. 
b Phenol was either not analyzed or was not detected, or the data for this chemical were not reported in the 

source documents in a format that would allow them to be summarized in this table. 
c Significant figures are reported as available in source documentation; when converting units (i.e., from mg/kg to 

μg/kg), the number of significant figures was kept consistent with the number in the reported value. 
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d 

dw – dry weight 

n is the ratio of the number of detects to the total number of samples analyzed. Concentration ranges and 
median values were calculated using only detected data. For this reason, some estimated ranges and median 
values may be higher than actual concentrations. 

HPAH – high-molecular-weight polycyclic aromatic hydrocarbon 
LPAH – low-molecular-weight polycyclic aromatic hydrocarbon 

PCB – polychlorinated biphenyl  
T-117 – Terminal 117 

Source identification and control efforts in the T-117 SCA are ongoing. Planned 
activities include a NTCRA cleanup under CERCLA at T-117 to address elevated PCB 
concentrations, a follow-up on compliance issues at Basin Oil as part of Ecology’s 
Hazardous Waste Program, additional sampling at South Park Marina to characterize 
potential residual contamination from the A&B Barrel Co., and the Dallas Avenue S 
interim PCB cleanup (Ecology 2007f). Additional information on the T-117 SCA is 
provided on Ecology’s website.  
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Introduction 

The tables included in this attachment include facility-specific information for adjacent 
properties associated with each of the 11 source control areas (SCAs) summarized in 
Appendix I. A facility table was also prepared for upland properties associated with 
the 11 SCAs if source tracing data were reported in source documents for a given SCA. 
The facility tables summarize information presented in the source documents for each 
SCA (see individual source document lists in Appendix I), the King County Parcel 
Viewer website (King County 2008), and a corridor study report for the Lower 
Duwamish Waterway(LDW) (EDR 2002). 
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1 DUWAMISH/DIAGONAL WAY SCA 

Table 1-1. T-106 SW 
FACILITY SUMMARY 

Address 1 S Idaho Street 

Property Owner Port of Seattle 

Property Leasee/Operator Container Care International (name changed to ConGlobal Industries) 

Tax Parcel No. 7666700390a 

Parcel Size 31.30 aca (approximately 14 ac of the SW portion of parcel is T-106 SW) 

Facility/Site ID 54918197 (Container Care ID No.), 17818733 (former Coastal Trailer Repair, 
Inc. ID No.) 

EPA ID No. WAD040197014 

NPDES Permit No. S03-001581 

UST/LUST ID No. nr 

Listed on CSCSL No 

TRI No. nr 

KCIWP No. nr 

PSCAA ID 10438 

Note: This property is currently referred to as T-106 (rather than T-106 SW). 
a Parcel number and acreage includes both T-106SW and T-106W. 

 

Table 1-2. T-108 
FACILITY SUMMARY 

Address 4525 Diagonal Avenue S 

Property Owner Port of Seattle 

Property Leasee/Operator Container Care International (name changed to ConGlobal Industries) 

Tax Parcel No. 7666700515 and 7666700510 

Parcel Size approximately 20 ac for both parcels 

Facility/Site ID 2344 

EPA ID No. nr 

NPDES Permit No. SO3-010569 (ConGlobal Industries) 

UST/LUST ID No. None 

Listed on CSCSL yes; ID No.2344 (Chevron Seattle Terminal 4097) 

TRI No. nr 

KCIWP No. nr 
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Table 1-3. Federal Center South 
FACILITY SUMMARY  

Address 4735 E Marginal Way S 

Property Owner U.S. Government 

Property Leasee/Operator General Services Administration 

Tax Parcel No. 3573200975 

Parcel Size 32.99 ac 

Facility/Site ID 10233917 

EPA ID No. WA8470031891 

NPDES Permit No. nr 

UST/LUST ID No. 10042 

Listed on CSCSL yes; ID No. 10233917 

TRI No. nr 

KCIWP No. nr 

Listed in SPU Spills Database yes 

 

Table 1-4. UPRR Argo Fueling 
FACILITY SUMMARY  

Address 4300 Colorado Ave S and 4700 Denver Ave S 

Property Owner Union Pacific Railroad Co. 

Property Leasee/Operator Union Pacific Railroad Co. 

Tax Parcel No. 1824049008 and 7666207525 

Parcel Size 11.11 ac 

Facility/Site ID 21429717 (UPRR/Argo Yard) and 23236296 (Leo Fix Transfer and Storage 
Co Inc) 

EPA ID No. WAH000000992 

NPDES Permit No. nr 

UST/LUST ID No. 1621 (Leo Fix Transfer and Storage Co Inc) 

Listed on CSCSL No 

TRI No. nr 

KCIWP No. 668-03 

Ecology’s Spill List IDs 554023 and 551354 
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2 SLIP 3 TO SEATTLE BOILER WORKS SCA 

Table 2-1. SCS Refrigerated Services 
FACILITY SUMMARY  

Address 303 South River Street 

Property Owner SCS Holding LLC 

Property Leasee/Operator SCS Refrigerated Services 

Tax Parcel No. 5367204100 

Parcel Size 3.58 acres 

Facility/Site ID 34383748 

EPA ID No. nr 

NPDES Permit No. SO3005565 

UST/LUST ID No. nr 

Listed on CSCSL No 

TRI No. nr 

KCIWP No. nr 

OTHER nr 

 

Table 2-2. Seattle Distribution Center 
FACILITY SUMMARY 

Address 6701 East Marginal Way South 

Property Owner CLPF-Seattle Distribution Center LP 

Property Leasee/Operator Seattle Distribution Center 

Tax Parcel No. 5367204080 

Parcel Size 6.96 acres 

Facility/Site ID nr 

EPA ID No. nr 

NPDES Permit No. nr 

UST/LUST ID No. nr 

Listed on CSCSL No 

TRI No. nr 

KCIWP No. nr 

OTHER nr 
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Table 2-3. Glacier Marine Services 
FACILITY SUMMARY 

Address 6701 Fox Avenue South 

Property Owner Seatac Marine Properties LLC 

Property Leasee/Operator Glacier Marine Services 

Tax Parcel No. 
0001800104 (north) 
0001800128 (south) 

Parcel Size 
5.85 acres (north) 
5.24 acres (south) 

Facility/Site ID 22653378 

EPA ID No. WAD980977128 (inactive since 12/31/2004) 

NPDES Permit No. SO3000962 

UST/LUST ID No. 11256 

Listed on CSCSL No 

TRI No. nr 

KCIWP No. nr 

OTHER nr 

 

3 SEATTLE BOILER WORKS TO SLIP 4 SCA 

Table 3-1. Crowley Marine Services 
FACILITY SUMMARY 

Address 7400 8th Ave S 

Property Owner Crowley Marine Services 

Property Leasee/Operator Alaska Logistics 

Tax Parcel No. 2136200641 

Parcel Size 15.86 ac 

Facility/Site ID 1940187 (Crowley Marine Services) and 63123962 (Alaska Logistics) 

EPA ID No. WAD981768377 (Crowley Marine Services; inactive), WAD988470647 
(Alaska Logistics), WAD980981846 (Samson Tug and Barge) 

NPDES Permit No. WAR009728 (expired 5/31/08) 

UST/LUST ID No. nr 

Listed on CSCSL No 

TRI No. nr 

KCIWP No. nr 
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Table 3-2. Guimont Parcel (Dawn Food Products) 
FACILITY SUMMARY  

Address 6901 Fox Avenue S 

Property Owner William P. Guimont 

Property Leasee/Operator Dawn Food Products, Inc. 

Tax Parcel No. 00018000113 

Parcel Size 5.42 acres 

Facility/Site ID 57331171 

EPA ID No. nr 

NPDES Permit No. SO3000098 (inactive) 

UST/LUST ID No. nr 

Listed on CSCSL nr 

TRI No. nr 

KCIWP No. 7043 (KC Discharge permit) 

SIC Code 2045: Prepared Flour Mixes/Doughs 

 

Table 3-3. Puget Sound Truck Lines 
FACILITY SUMMARY  

Address 7303 8th Avenue S (Puget Sound Truck Lines), 7401 8th Avenue S (Phil’s 
Finishing Touch) 

Property Owner R&A Properties, LLC (Parcel 0681), Puget Sound Truck lines (Parcel 0670) 

Property Leasee/Operator Puget Sound Truck Lines 

Tax Parcel No. 2136200681, 2136200670 

Parcel Size 3.83 acres, 2.50 acres 

Facility/Site ID 41684823 (Puget Sound Truck Lines), 26468911 (Phil’s Finishing Touch) 

EPA ID No. WAD173274499 (inactive), WAD982653271 (inactive) 

NPDES Permit No. WAR000949, SO3000949D 

UST/LUST ID No. 7820 

Listed on CSCSL nr 

TRI No. nr 

KCIWP No. nr 

SIC Code 
7538 (General Automotive Repair Shops), 4231 (Terminal Maintenance 
Facilities for Motor Freight Transportation), 7532 (Top, Body, and Upholstery 
Repair Shops and Paint Shops) 
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Table 3-4. Seattle Boiler Works 
FACILITY SUMMARY  

Address 500 S Myrtle Street 

Property Owner Frederick J. Hopkins Family Trust 

Property Leasee/Operator Seattle Boiler Works 

Tax Parcel No. 001800091 

Parcel Size 4.40 acres 

Facility/Site ID 17577864 

EPA ID No. nr 

NPDES Permit No. SO3002208 

UST/LUST ID No. 8147 

Listed on CSCSL nr 

TRI No. nr 

KCIWP No. nr 

SIC Code 3499: Fabrication of metal products 

 

Table 3-5. Seattle City Light 
FACILITY SUMMARY  

Address 7551 8th Avenue S 

Property Owner Sandra L. Campbell 

Property Leasee/Operator Seattle City Light 

Tax Parcel No. 2136200666 

Parcel Size 0.27 acres 

Facility/Site ID nr 

EPA ID No. nr 

NPDES Permit No. nr 

UST/LUST ID No. nr 

Listed on CSCSL nr 

TRI No. nr 

KCIWP No. nr 

SIC Code nr 
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Table 3-6. Seattle Iron and Metals Corporation 
FACILITY SUMMARY  

Address 601 S Myrtle Street, 620 S Othello Street 

Property Owner Shalmar Group 

Property Leasee/Operator Seattle Iron and Metals Corporation 

Tax Parcel No. 213620076, 2924049089 

Parcel Size 8.22 acres, 1.44 acres 

Facility/Site ID 12153465 (Myrtle Street property), 94727791 (Seattle Iron and Metals), 
9872313 (whitehead Company), 6368989 (All Alaskan Seafoods) 

EPA ID No. WAH000010678 

NPDES Permit No. WA0031968A (Individual), SO3003645 (General- to be canceled) 

UST/LUST ID No. 9634 (Whitehead Company), 10855 (Manson Construction) 

Listed on CSCSL nr 

TRI No. nr 

KCIWP No. nr 

VCP ID NW0093 

 

Table 3-7. Former Sternoff site 
FACILITY SUMMARY  

Address 7201 East Marginal Way S. 

Property Owner Ellis Garage, LLC 

Property Leasee/Operator CDL Recycle 

Tax Parcel No. 2136200075 

Parcel Size 1.85 acres 

Facility/Site ID 2057 

EPA ID No. WAH000023432 (inactive) 

NPDES Permit No. nr 

UST/LUST ID No. nr 

Listed on CSCSL nr 

TRI No. nr 

KCIWP No. nr 

SIC Code 33: Primary Metal Industries 
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4 SLIP 4 SCA 

Table 4-1. Boeing Plant 2 
FACILITY SUMMARY  

Address 1135 S Webster St, 7700 and 7755 E Marginal Way S 

Property Owner The Boeing Company 

Property Leasee/Operator The Boeing Company 

Tax Parcel No. 0022000005 

Parcel Size 37.45 aca 

Facility/Site ID 2100 

EPA ID No. WAR000482 

NPDES Permit No. SO3000482D, WAR000482 

UST/LUST ID No. 2100 

Listed on CSCSL Yes; facility ID 2100 

TRI No. 98108BNGRS77 

KCIWP No. nr 

PSCAA ID No. 21147 

a The Slip 4 SCA includes 17.5 acres of the northwestern portion of the parcel; the rest of the parcel is discussed 
in the Boeing Plant 2/Jorgensen Forge SCA. 

 

Table 4-2. Crowley Marine Services 
FACILITY SUMMARY  

Address 7400 8th Ave S 

Property Owner Crowley Marine Services 

Property Leasee/Operator Alaska Logistics 

Tax Parcel No. 2136200641 

Parcel Size 15.86 ac 

Facility/Site ID 1940187 (Crowley Marine Services) and 63123962 (Alaska Logistics) 

EPA ID No. WAD981768377 (Crowley Marine Services; inactive), WAD988470647 
(Alaska Logistics), WAD980981846 (Samson Tug and Barge) 

NPDES Permit No. WAR009728 (expired 5/31/08) 

UST/LUST ID No. nr 

Listed on CSCSL No 

TRI No. nr 

KCIWP No. nr 
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Table 4-3. First South Properties 
FACILITY SUMMARY  

Address 7343 E Marginal Way S 

Property Owner First South Properties 

Property Leasee/Operator Emerald Services 

Tax Parcel No. 2924049043 

Parcel Size 5.27 ac 

Facility/Site ID nr 

EPA ID No. WAD058364647 

NPDES Permit No. SO3002641C (Cedar Grove Composting, expired 9/20/07) 

UST/LUST ID No. nr 

Listed on CSCSL 2462 (NFA granted; listing was for Evergreen Marine Leasing, a former 
tenant) 

TRI No. nr 

KCIWP No. 7725-02 (Emerald Services) 

 

Table 4-4. Georgetown Steam Plant 
FACILITY SUMMARY  

Address 6605 13th Avenue S 

Property Owner Seattle City Light 

Property Leasee/Operator Seattle City Light 

Tax Parcel No. 7006700570 

Parcel Size 7.29 ac 

Facility/Site ID 6487827 

EPA ID No. nr 

NPDES Permit No. nr 

UST/LUST ID No. 63485131 

Listed on CSCSL 6487827 

TRI No. nr 

KCIWP No. nr 
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Table 4-5. King County International Airport (northern drainage basin) 
FACILITY SUMMARY  

Address multiple street addresses along Perimeter Road S 

Property Owner King County 

Property Leasee/Operator multiple tenants on KCIA site, including The Boeing Company at NBF 

Tax Parcel No. 2824049007 

Parcel Size 564.80 aca  

Facility/Site ID 2051 

EPA ID No. WAD980986848 

NPDES Permit No. SO3000343D 

UST/LUST ID No. 2051 

Listed on CSCSL 2051 (NFA) 

TRI No. nr 

KCIWP No. nr 

PSCAA ID 21407 

a Parcel acreage includes the portion leased by The Boeing Company as NBF. 

 

Table 4-6. North Boeing Field 
FACILITY SUMMARY  

Address 7400 E Marginal Way S 

Property Owner The Boeing Company and King County 

Property Leasee/Operator The Boeing Company 

Tax Parcel No. 2824049007 (parcel owned by King County), 2924049106 and 2924049066 
(owned by The Boeing Company) 

Parcel Size approximately 130 ac of the 565-ac KCIA parcel no. 2824049007 

Facility/Site ID 2117 

EPA ID No. WAD980982037 

NPDES Permit No. SO3000226D, WA0000868, and WAR000226 

UST/LUST ID No. 2753918 

Listed on CSCSL No 

TRI No. 98108THBNG7500E 

KCIWP No. 550-02 

PSCAA ID 21147 

RCRA LQG RCRA ID No. WAD980982037 
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5 BOEING PLANT 2/JORGENSEN FORGE SCA 

Table 5-1. Boeing Plant 2 
FACILITY SUMMARY  

Address 7755 E Marginal Way S, 1135 S Webster Street 

Property Owner Boeing 

Property Leasee/Operator Boeing 

Tax Parcel No. 0001600020, 3324049002, 2824049009, 2185000005, 0022000005, 
2924049056, 2924049112, 0022000195 

Parcel Size 29.99 acres, 28.65 acres, 8.02 acres, 6.07 acres, 37.5 acres, 0.23 acres, 1.61 
acres, 0.5 acres 

Facility/Site ID 2100 

EPA ID No. WAD009256819 

NPDES Permit No. SO3000482D 

UST/LUST ID No. Not listed 

Listed on CSCSL No 

TRI No. 98108BNGRS7755E 

KCIWP No. 7811-01 

SIC code 3728 

 

Table 5-2. Jorgensen Forge 
FACILITY SUMMARY  

Address 8531 E Marginal Way S 

Property Owner Jorgensen Forge Corporation 

Property Leasee/Operator Jorgensen Forge Corporation 

Tax Parcel No. 0001600023 

Parcel Size 21.6 acres 

Facility/Site ID 2382 

EPA ID No. WAD000602813 

NPDES Permit No. SO3003231C 

UST/LUST ID No. nr 

Listed on CSCSL No 

TRI No. 98108RLMJR8531E 

KCIWP No. nr 
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Table 5-3. KCIA 
FACILITY SUMMARY  

Address 6505 Perimeter Road S (portion in EAA-4), 7277 Perimeter Road S, 6518 
Ellis Avenue  

Property Owner King County 

Property Leasee/Operator King County 

Tax Parcel No. 2824049007 

Parcel Size 564.77 

Facility/Site ID 2387398 

EPA ID No. WAD980986848 

NPDES Permit No. SO3000343D 

UST/LUST ID No. None within the Boeing Plant 2/Jorgensen Forge SCA drainage basin 

Listed on CSCSL nr 

TRI No. None 

KCIWP No. 4109-01 

 

6 BOEING ISAACSON/CENTRAL KCIA SCA 

Table 6-1. Boeing Isaacson 
FACILITY SUMMARY  

Address 8541 and 8625 E Marginal Way S 

Property Owner The Boeing Company 

Property Leasee/Operator The Boeing Company 

Tax Parcel No. 0001600014 

Parcel Size 9.84 ac 

Facility/Site ID 1138721 (Boeing Isaacson Property) and 2218 (Boeing Isaacson Thompson) 

EPA ID No. WAD980836159 (inactive) 

NPDES Permit No. SO3000148 

UST/LUST ID No. nr 

Listed on CSCSL Yes 

TRI No. nr 

KCIWP No. nr 
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Table 6-2. Boeing Thompson 
FACILITY SUMMARY  

Address 8541, 8701, 8770, and 8811 E Marginal Way S 

Property Owner The Boeing Company 

Property Leasee/Operator The Boeing Company 

Tax Parcel No. 0007400033 

Parcel Size 19.35 ac 

Facility/Site ID 83767996 (Boeing Thompson), 4274402 (Boeing Thompson Site), and 2218 
(Boeing Isaacson Thompson) 

EPA ID No. WAD980982912 

NPDES Permit No. SO3000148 

UST/LUST ID No. 10410 

Listed on CSCSL Yes 

TRI No. nr 

KCIWP No. nr 

Listed on RCRA-LQG Yes 

 

Table 6-3. KCIA (central drainage basin) 
FACILITY SUMMARY  

Address 8700 East Marginal Way S and 6771 and 7299 Perimeter Rd S 

Property Owner King County 

Property Leasee/Operator Various tenants 

Tax Parcel No. 0001600019, 0001600049, 3324049011, 0007400032, 5422600160, and 
2824049007 

Parcel Size 585.92 ac (for all parcels combined) 

Facility/Site ID 2387398 

EPA ID No. WAH000031371 (Inactive) 

NPDES Permit No. SO3000343 (KCIA Maintenance Facility and runways) 

UST/LUST ID No. nr 

Listed on CSCSL Multiple airport tenant facilities are listed on the CSCSL 

TRI No. nr 

KCIWP No. nr 
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7 SLIP 6 SCA 

Table 7-1. Boeing Developmental Center (northern drainage area) 

FACILITY SUMMARY  

Address 9725 East Marginal Way South 

Property Owner The Boeing Company 

Tax Parcel No./Size  

5624201032 (25.78 acres) 

5624201038 (3.78 acres) 

5624201036 (1.63 acres) 

Facility/Site ID 2101 

EPA ID No. WAD093639946 

NPDES Permit No. SO3000146D 

UST/LUST ID No.  10408 

Listed on CSCSL Yes 

TRI No. 98108BNGDV9725E 

KCIWP 526-04 

Other nr 

 

Table 7-2.  Former PACCAR site 

FACILITY SUMMARY  
Address 8801 East Marginal Way South 

Property Owner Merrill Creek Holdings, LLC 

Property Lessee/Operator Insurance Auto Auction, Inc. 

Tax Parcel No. 5422600060 

Parcel Size 24.30 acres 

Facility/Site ID 2072 

EPA ID No WAD009249509 

NPDES Permit No. SO3008681A (IAAI) 

UST/LUST ID No. 8218 / 552588 

Listed on CSCSL Yes 

TRI No. 98108KNWRT8801E 

KCIWP nr 

Other nr 
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Table 7-3. Former Rhone-Poulenc site 

FACILITY SUMMARY  
Address 9229 East Marginal Way South 

Property Owner 
  

Container Properties (West Parcel) 

Museum of Flight (East Parcel) 

Property Lessee/Operator IAAI (West Parcel) 

Tax Parcel No. 
  

5422600010 (West Parcel) 

5422600020 (East Parcel) 

Parcel Size 
  

13.15 acres (West Parcel) 

6.47 acres (East Parcel) 

Facility/Site ID 2150 

EPA ID No. WAD009282302 

NPDES Permit No. SO3008681A (West Parcel) 

UST/LUST ID No. Not Listed 

Listed on CSCSL Yes 

TRI No. 98108RHNPL9229E 

KCIWP 7789-01 (West Parcel) 

Other nr 

Table 7-4. King County International Airport (south-central drainage basin) 

FACILITY SUMMARY  

Address 
  

7277 Perimeter Road South (KCIA) 

6518 Ellis Avenue (KCIA Maintenance Facility) 

6505 Perimeter Road South (Parcel within Slip 6) 

Property Owner King County 

Tax Parcel No. 2824049007 

Parcel Size 564.77 acres 

Facility/Site ID  
2387398 (KCIA) 

2051 (KCIA Maintenance Facility) 

EPA ID No. 
WAH000031371 (inactive) 

WAD980986848 (KCIA Maintenance Facility) 

NPDES Permit No. SO3000343 (KCIA Maintenance Facility and runways) 

UST/LUST ID No. 8341 (KCIA Maintenance Facility) 

Listed on CSCSL nr 

TRI No. nr 

KCIWP No. 4109-01 (Transportation Facility Operations) 

Other nr 
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8 NORFOLK CSO/SD SCA 

Table 8-1. Arco Gas Station 
FACILITY SUMMARY  

Address 9834 Martin Luther King Jr Way S, 9830 Martin Luther King Way S (former) 

Property Owner John Eastey 

Property Leasee/Operator nr 

Tax Parcel No. 0323049008 

Parcel Size 2.95 acre 

Facility/Site ID 29429665 

EPA ID No. nr 

NPDES Permit No. nr 

UST/LUST ID No. Listed (under 9840 Martin Luther King Way S) 

Listed on CSCSL Listed (under 9840 Martin Luther King Way S) 

TRI No. nr 

KCIWP No. nr 

 

Table 8-2.  Boeing Developmental Center 

FACILITY SUMMARY  
Address 9725 East Marginal Way South 

Property Owner The Boeing Company, East Marginal Associates, Mellon Trust of 
Washington-Desimone 

Property Leasee/Operator The Boeing Company 

Tax Parcel No. 
  

0003400028, 562401032,5624201036, 5624201038, 0423049183, 
0423049016, 0003400048, 0003400026, 5624200990 

Parcel Size 2.25 acres, 25.78 acres, 3.25 acres, 3.78 acres, 0.81 acres, 3.07 acres, 1.38 
acres, 3.88 acres, 14.21 acres 

Facility/Site ID 2101 

EPA ID No. WAD093639946 

NPDES Permit No. SO3000146D 

UST/LUST ID No.  10408 

Listed on CSCSL Yes 

TRI No. 98108BNGDV9725E 

KCIWP 526-04 
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Table 8-3. Boeing Military Flight Center 
FACILITY SUMMARY  

Address 10002 E Marginal Way S 

Property Owner The Boeing Company 

Property Leasee/Operator The Boeing Company 

Tax Parcel No. 0003400021 

Parcel Size 24.6 acres 

Facility/Site ID 7711519 

EPA ID No. WAD988475943 

NPDES Permit No. SO3000150D (Stormwater general permit) 

UST/LUST ID No. nr 

Listed on CSCSL nr 

TRI No. nr 

KCIWP No. 363-02 

 

Table 8-4. King County International Airport (southern drainage basin) 
FACILITY SUMMARY  

Address 7277 Perimeter Road S, 6518 Ellis Avenue, 6505 Perimeter Road S 

Property Owner King County 

Property Leasee/Operator King County International Airport 

Tax Parcel No. 2824049007 

Parcel Size 564.77 acres 

Facility/Site ID nr 

EPA ID No. nr 

NPDES Permit No. SO3000343D 

UST/LUST ID No. Listed 

Listed on CSCSL nr 

TRI No. nr 

KCIWP No. nr 
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9 GLACIER BAY SCA 

Table 9-1. Alaska Marine Lines  
FACILITY SUMMARY  

Address 5615 W Marginal Way SSW 

Property Owner Alaska Marine Lines 

Property Leasee/Operator Alaska Marine Lines 

Tax Parcel No. 1924049026 

Parcel Size 13.8 acres 

Facility/Site ID nr 

EPA ID No. RCRA WA0000062323 

NPDES Permit No. SO3-001365D 

UST/LUST ID No. On LUST database; no ID provided 

Listed on CSCSL nr 

TRI No. nr 

KCIWP No. 459-02 

 

Table 9-2. Chemithon Corporation  
FACILITY SUMMARY  

Address 5430 W Marginal Way SW 

Property Owner Chemithon Corporation 

Property Leasee/Operator Chemithon Corporation 

Tax Parcel No. 1924049098 

Parcel Size 2.66 acres 

Facility/Site ID nr 

EPA ID No. RCRA WAD009244898 

NPDES Permit No. SO3-000033D 

UST/LUST ID No. nr 

Listed on CSCSL nr 

TRI No. nr 

KCIWP No. nr 

PSCAA No. 13182 
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Table 9-3. Duwamish Shipyard  
FACILITY SUMMARY  

Address 5658 W Marginal Way SW 

Property Owner Duwamish Shipyard, Inc. 

Property Leasee/Operator Duwamish Shipyard, Inc. 

Tax Parcel No. 1924049028 

Parcel Size 4.93 acres 

Facility/Site ID nr 

EPA ID No. RCRA WAD009244997 

NPDES Permit No. WA0030937C 

UST/LUST ID No. On LUST database; no ID provided 

Listed on CSCSL YES 

TRI No. nr 

KCIWP No. nr 

METRO Waste Discharge Permit: 7704-01 (effective 10/16/00); 7704-02 (effective 10/19/05) 

Clean Air Act ID No. 5303300106 

PSCAA No. 10654 

 

Table 9-4. Glacier Northwest  
FACILITY SUMMARY  

Address 5900 W Marginal Way SW 

Property Owner Glacier Northwest, Inc. 

Property Leasee/Operator Glacier Northwest, Inc. 

Tax Parcel No. 1924049029 

Parcel Size 18.2 acres 

Facility/Site ID nr 

EPA ID No. RCRA WAD151474368 (cement terminal) 

EPA ID No. RCRA WAH000007773 (truck stop) 

NPDES Permit No. WAG-50-3347 (Sand and Gravel – effective 12/04/01, cancelled 01/25/06) 

UST/LUST ID No. nr 

Listed on CSCSL Yes 

TRI No. nr 

KCIWP No. 510-02 

PSCAA ID No. 11872 
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Table 9-5. Former MRI Corporation site 
FACILITY SUMMARY  

Address 600 W Marginal Way SW 

Property Owner Port of Seattle 

Property Leasee/Operator Polar Supply 

Tax Parcel No. 5367202505 (as part of Terminal 115 property) 

Parcel Size 1.88 acres (under lease from the Port of Seattle) 

Facility/Site ID nr 

EPA ID No. nr 

NPDES Permit No. nr 

UST/LUST ID No. nr 

Listed on CSCSL Yes 

TRI No. nr 

KCIWP No. 7067 

 

10 TROTSKY INLET SCA 

Table 10-1. Boyer Towing 
FACILITY SUMMARY  

Address 7201 Second Avenue S 

Property Owner Boyer Towing, Inc 

Property Leasee/Operator nr 

Tax Parcel No. 6871200045, 6871200620, 6871200811 

Parcel Size 0.13 acres, 0.79 acres, 0.27 acres 

Facility/Site ID None 

EPA ID No. nr 

NPDES Permit No. nr 

UST/LUST ID No. nr 

Listed on CSCSL nr 

TRI No. nr 

KCIWP No. nr 
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Table 10-2. Douglas Management Company 
FACILITY SUMMARY  

Address 7100 Second Avenue SW (Alaska Marine lines) 

Property Owner Douglas management Company 

Property Leasee/Operator Alaska Marine Lines 

Tax Parcel No. 2924049090 

Parcel Size 3.09 

Facility/Site ID None 

EPA ID No. nr 

NPDES Permit No. SO3-002471 (stormwater discharge permit for Alaska Marine Lines) 

UST/LUST ID No. nr 

Listed on CSCSL nr 

TRI No. nr 

KCIWP No. nr 

 

Table 10-3. Trotsky 
FACILITY SUMMARY  

Address 7152 First Avenue S 

Property Owner Industrial Container Services, LLC 

Property Leasee/Operator Herman and Jacqueline Trotsky 

Tax Parcel No. 292409108, 2924049030, 2924049004 

Parcel Size 1 acre, 5.09 acres, 1.04 acres 

Facility/Site ID nr 

EPA ID No. WAD000066084 

NPDES Permit No. nr 

UST/LUST ID No. nr 

Listed on CSCSL Listed 

TRI No. nr 

KCIWP No. 7130 

PSCAA Air permit No. 11683 
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Table 10-4. Wells Trucking and Leasing 
FACILITY SUMMARY  

Address 7265 Second Ave. S. 

Property Owner Boyer Towing 

Property Leasee/Operator Wells Trucking and Leasing 

Tax Parcel No. 6871200750 

Parcel Size 0.62 acres 

Facility/Site ID nr 

EPA ID No. nr 

NPDES Permit No. nr 

UST/LUST ID No. nr 

Listed on CSCSL nr 

TRI No. nr 

KCIWP No. nr 

 

11 TERMINAL-117 SCA 

Table 11-1.  Terminal 117 
FACILITY SUMMARY  

Address 8700 Dallas Ave S, 98108 

Property Owner Port of Seattle 

Property Leasee/Operator Port of Seattle 

Tax Parcel No. 0001600044 

Parcel Size 2.39 acres 

Facility/Site ID 2202 

EPA ID No. WAR000010413 

NPDES Permit No. nr 

UST/LUST ID No. nr 

Listed on CSCSL Yes 

TRI No. nr 

KCIWP No. nr 
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Table 11-2. South Park Marina 
FACILITY SUMMARY  

Address 8604 Dallas Ave S, 8544 Dallas Ave S (marina), 1415 S Thistle Street (ricks 
master marine), 8510 Dallas Ave S (tire factory) 

Property Owner South Park Marina  

Property Leasee/Operator South Park Marina 

Tax Parcel No. 0001600001, 2185600025, and 2185600070 

Parcel Size 1.96 acres, 1.39 acres, and 0.38 acres 

Facility/Site ID 44653368 

EPA ID No. WAD988513248 

NPDES Permit No. WAG030045 

UST/LUST ID No. nr 

Listed on CSCSL No 

TRI No. nr 

KCIWP No. nr 

 

Table 11-3. Basin Oil 
FACILITY SUMMARY  

Address 8661/8701 Dallas Ave S 

Property Owner Basin Oil Co Inc 

Property Leasee/Operator Basin Oil Co Inc 

Tax Parcel No. 7884100110 and 7884100145 

Parcel Size 0.38 acres and 0.12 acres  

Facility/Site ID 83476734 

EPA ID No. WAD988477501  

NPDES Permit No. SO3-002273 

UST/LUST ID No. nr 

Listed on CSCSL Yes 

TRI No. nr 

KCIWP No. nr 
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Table 11-4. Boeing South Park 
FACILITY SUMMARY  

Address 1420 S Trenton St, 98108 

Property Owner The Boeing Company  

Property Leasee/Operator The Boeing Company 

Tax Parcel No. 7883608601 

Parcel Size 27.73 acres 

Facility/Site ID 60381981 

EPA ID No. WAD 980982672 (SQG and LQG) 

NPDES Permit No. SO3001009 

UST/LUST ID No. nr 

Listed on CSCSL No 

TRI No. nr 

KCIWP No. nr 
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Appendix J.  Boring Logs Used for the LDW Hydrostratigraphy 
Evaluation 

Table J-1. Boring core IDs and references 

BORING CORE ID 
IN WW FIGURES 

ORIGINAL ID/ 
POINT NAME 

BORING CORE 
ID REFERENCE NOTES 

11457 SD-101 SD-101 Converse (1988)   

11458 SD-102 SD-102 Converse (1988)   

5656 84-2 84-2 Dames & Moore (1984)   

5657 84-3 84-3 Dames & Moore (1984)   

3727 88-3 88-3 Dames & Moore (1988)   

DR171   DR171 Weston (1999)  
DR220   DR220 Weston (1999)  

Sg11b   --  
STC DR 2005 (WW and QEA) have 
geochronology sediment core figure 
but not actual logs 

Sg7   --  
STC DR 2005 (WW and QEA)   have 
geochronology sediment core figure 
but not actual logs 

58636 12329 12329 GeoEngineers (1988)   

16583 B-2 B-2 GeoEngineers (1995)   

56139 D-440 D-440 Geo/Resource 
Consultants (1984)   

11693 DB-1 DB-1 Golder Associates 
(1997)   

7459 B-2 B-2 Hart Crowser (1979)  
SC1 through 
SC55   SC1 through 

SC55 
Windward and RETEC 
(2007) 

SC44, 46, 52 RI subsurface core 
2006 on maps 

SC4-96 4 4 SEA (1996)   

SC2-98 2 2 SEA (1998)   

SC3-98 3 3 SEA (1998)   

SC6-98 6 6 SEA (1998)   

SC7-98 7 7 SEA (1998)   

AV8-9-98  -- SEA (1998) average of core 8 and 9 -- no log 
showing ave 

SC1-99 1 1 SEA (1998)  
SC5-99 5 5 SEA (2000)  
SC6-99  6 6 SEA (2000)  
SC12-99 12 12 SEA (2000)  
SC13-99 13 13 SEA (2000)  
SC14-99 14 14 SEA (2000)  
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BORING CORE ID 
IN WW FIGURES 

ORIGINAL ID/ 
POINT NAME 

BORING CORE 
ID REFERENCE NOTES 

SC16-99 16 16 SEA (2000)  
SC17-99 17 17 SEA (2000)  
SC18-99 18 18 SEA (2000)  
58362 CPT-D77-01 CPT-D77-01 SEA (2000)  
11745 B-1 B-1 SPU (2003)   

11746 B-2 B-2 Terra Associates (1999)   

13867 B-1 B-1  Terra Associates (1999)   

13868 B-2 B-2 Twelker (1970)   

SD-217  --   
41218 B1 B1 Twelker (1970)   

41220 B3 B3 Yonemitsu Geological 
Services (1979)   

Note: Do not have actual log. 
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